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PUBLIC NOTICES 


he Director - General, 


India Store Department, Belvedere 








road, Lambeth, 8.E. 1 invites TEN 
DERS for :— 
SCHEDULE 1 1095 STEEL TYRES for 
ENGINES and TEN _DERS. 
Scuepuie 2.—67 COPPER FIRE-BOX 
PLATES 
SCHEDULE 3,.—54 CRANK and 242 STRAIGHT 
AXLES for ENGINES and TENDERS. 


Tenders due on the 22nd May, 1928 
Forms of Tender obtainable from the 
which will not be returned) of 5s. for each 


A 


above at a fee 
Schedule 
35 


ssistant Engineer Re- 








QUIRED by the RAILWAY DE 

PARTMENT of _ the FEDERATED 

MALAY STATES GOVERNMENT for 

four years’ service, with possible exten 

sion Salary 400 dollars, rising to 475 

dollars a month by annual increments 

of 25 dollare a month and thereafter in the event of 
the officer being retained rising to 800 dollars a month, 


non-pensionable allowance of 10 per 
20 per cent. for married men. 
f the dollar in sterling is at 
Government at 28. 4d., but the 
the dollar in Malaya is con- 
that of 2s. 4d. in the United 
Kingdom. No income tax is at present imposed by 
the Federated Malay States Government Free 
passages provided. Candidates, age 23 to 30, pre- 
ferably unmarried, must have received a good 
theoretical training, preferably at a University or a 
College recognised by the Institution of Civil Engi- 
neers and possess a Civil Engineering Degree or 
obtained such other Diploma or Distinction in Engi 
neering as the Secretary of State may decide in any 
particular case, or completed their articles with a 
civil engineer of good standing and have passed the 
examination for Associate Membership of the Institu 
tion of Civil Engineers. Should have had at least one 
year’s practical experience of Railway Maintenance 
on a British railway.—Apply at once by letter, giving 
brief details of qualifications and experience, to the 


plus a temporary 
cent. for bachelors and 
The exchange value 
present fixed by the 
purchasing power of 
siderably less than 








CROWN AGENTS FOR THE COLONIES, 4, Mill- 
bank, London, 8.W.1, mentioning this paper and 
quoting clearly at head of application M/15162 
8299 
2 ‘ 
, ‘ngineer Cadet Re- 
% 4 QUIRED by the RAILWAY DE 
PARTMENT of the FEDERATED 
MALAY STATES GOVERNMENT for 
2 years’ service in the first instance. 
Salary dollars 350 a month for the 
first year and dollars 375 a month 
for the second year, plus a temporary 
and non-pensionable allowance of 10 per cent. 
In the event of the officer's service being 


entirely satisfactory he may be offered a further agree 
ment as Assistant Engineer upon the scale dollars 400 





a month, rising to dollars 800 a month by annual 
increments of dollars 25 a month, with prospect of 
permanent and pensionable employment The 


exchange value of the dollar in sterling is at present 
fixed by the Government at 2s. 4d., but the pur 
chasing power of the dollar in Malaya is considerably 
less than that of 2s. 4d. in the United Kingdom. No 
income tax is at present imposed Free passage pro- 
vided Candidates, age 22 to 25, unmarried, must 
have (a) received a good theoretical training at a 
University or College and have passed the examination 
gualliying him for Associate Membership of the Insti 
tution of Civil Engineers or hold an Engineering 
Desves or Diploma recognised as Franses exemption 
from Sections A and B of the A.M.L.C examination, 


or (Bb) completed his articles with a civil engineer of 
good standing and have passed the A.M.LC.E. 
examination.—-Apply at once by letter, giving par- 


ticulars of age, 
rience (if any), 
COLONIES. 4, 
quoting M/15162A 


A ssistant Engineers Re- 
QUTRED for the PUBLIC WORKS 
AS NT of 


qualifications and practical expe 
to the CROWN AGENTS FOR oe 

Millbank, Westminster, 8.W. 
8800 





the FEDERATED 

LAY STATES. for four years’ 
A after which, subject to satis- 
factory service, the officers appointed will 
be eligible for confirmation in the 
and pensionable establishment. It is 





permanent 
Probable that the number of permanent appointments 
will be sufficient for those officers whose services have 


been entirely satisfactory, but no guarantee can be 
given. If at the end of four years’ service an officer's 
services have been entirely satisfactory, and he is not 
offered or declines further employment, he will be paid 
& bonus of 2850 dollars. Salary, 400 dollars a month, 
rising to 800 dollars by annual increments of 
25 dollars, plus a temporary non-pensionable allow- 
ance of 10 per cent. for bachelors and 20 per cent. for 
married men. The exchange value of the dollar in 
Sterling is at present fixed by the Government at 
2s. 4d., but its purchasing power in Malaya is con- 
siderably less than that of 28. 4d. in the United 
Kingdom. No income tax at present imposed by 
the Federated Malay States Government. Free 
passages provided. Candidates, age 23 to 26, pre- 
ferably unmarried, must have received a good 
theoretical training, preferably at a University or 
College recognised by the Institution of Civil Engi- 
neers, and possess a Civil Engineering Degree or 
btain such other Diploma or Distinction in Engi- 
neering as the Secretary of State may decide in any 
varticular case or have completed articles with a Civil 
Engineer of good standing, and have passed the 
tamination for Associate Membership of the Institu- 
tion of Civil Engineers. In addition, candidates must 
have had at least one year’s practical experience of civil 
sineering under a qualified Civil Engineer.—Apply 
t once by letter, giving brief details of qualifications 
1 experience, and stating age and whether married 
single, to the CROWN AGENTS FOR E 
COL ONTES, 4, Millbank, Westminster, S.W. 1, quot- 
& clearly at the head of application M/15,224. 


8224 


Fully Experienced and 
capable DESIGNER REQUIRED, 
one intimately conversant with design 
and detail of Small Turbines and 
Internal Combustion Engines. Ay pli- 
cants must have full workshop expe- 
rience and thorough technical training. 
Commencing salary £300, rising by annual 
crements of £15 to £350. Civil Service cost-of-living 
nus also payable: this is subject to review every 
x months and at present amounts to £123 on a 
lary of £300 and to £135 on a salary of £350. 
\ppointment will be during pleasure and not exceed- 


= & period of three years in the first instance, but 








ill be terminable at one month’s notice on either 
ide. Preference will be given to ex-Service men.— 
Applications should be eedrenned to the SECRE- 
ARY OF THE ADMIRALTY 1.E.), Whitehall, 


London, 8.W. 1, and should be vocal ed not later than 
the 7th May, 1928, 8307 





(H. J. GOUGH & A. J. MURFHY.) 





The Failure of Wrought Iron Chain. 


Output and Demand. 


Che Engineer 


a 


PRINCIPAL CONTENTS OF THIS ISSUE. 
ARRANGED FOR CARD INDEXING. 





The Metallurgist. 


THE ENGINEER, 27 - 4 - 28. 


Development of the Locomotive—No. III. «. 40; 


THE ENGINEER, 27 - 4 - 28. 


Building Trades Exhibition at Olympia 
No. II. 


(P. 451) 


THE ENGINEER, 27 - 4 - 28. 





Squirrel Cage Induction Motors. ev. ss) 


THE ENGINEER, 27 - 4 - 28. 


Some Large Steam Winding Engines. ve. 49) 


THE ENGINEER, 27 - 4 - 28. 


Chemical Treatment of Coal on the 
Continent. 


(P. 455) 


THE ENGINEER, 27 - 4 - 28. 


Large Double Helical Gear-Generating 
Machine. 


(P. 467) 


THE ENGINEER, 27 - 4 - 28. 


(P. 468) 


THE ENGINEER, 27 - 4 - 28. 
(P. 463) 
THE ENGINEER, 2 - 28. 














INDEX TO ADVERTISEMENTS, PAGE 95. 








PUBLIC NOTICES 


A 





ssistant Engineers (22) 





REQUIRED by the GOVERN.- 

ENT of NIGERIA for the PUBLIC 

WORKS DEPARTMENT for two 

tours of not less than 12 nor more than 

18 months’ service in the first instance. 

Subject to satisfactory service, the 

officers appointed will be eligible at the expiration 
of three years’ service for connrmation in the per- 
manent and pensionable establishment. The fore- 
going cfficers are req: ired to fill vacancies caused 
by the increase of the establishment of the Nigeria 
Public Works Department. Salary £480 a year 
for the first three years, then £510, rising by 
annual increments to £920. Outfit allowance of 


£60 on first appointment. Free quarters and passages 
and liberal leave on full salary. Candidates must 
have attained the age of 214 years on the date of 
appointment, and should preferably have attained 
the age of 224 and must not be over 35 years of age. 
Must have obtained an Engineering Degree at a recog; 
nised University or have passed Sections ‘A’ 

and “B” of the A.M.1LC.E. examination or have 
passed the Associateship in Civil Engineering of the 
City and Guilds Institute, or possess such other 
Degree or Diploma or Distinction in Engineering as 
may be considered satisfactory. Candidates whose 
qualifying diplomas have been obtained without a 
college course should have had three years’ practical 
experience of Civil Engineering under a qualified Civil 
Engineer. It is preferred that all candidates should 
have had two years’ practical experience on good 
engineering work subsequent to taking their degree 
or completing their articles, but under certain con- 
ditions this may be waived in the case of candidates 
in possession of an Engineering Degree.—Apply at 
once by letter, stating age, qualifications and experi- 
ence, to the CROWN AGENTS FOR THE COLONIES, 

8222 


4. Millbank, 8.W. 1, quoting M/254. 
*™ 
Orystal Palace School of 
PRACTICAL ENGINEERING. 
Pane i ; J. W. WILSON, M.LOC.E,, 


PRiINnc aan MAL RIC 3 WILSON, M.I.A 
VICE-PRINCIPAL F. P. LAWRENC *, 
I. Struct. 


—— 





M.L.M.E., 


F.8.E. 
"MSE 









SUMMER TERM 


COMMENCES WEDNESDAY, 
MAY 2n 8316 





PUBLIC NOTICES 





M inistry 
s ROADS DEPARTMENT. 


APPLICATIONS — INVITED 
APPOINTMENT TEMPOR: 





Road Vehicles. Candidates shoul 


ASSISTANT ENGINEER in London, 
deal with technical matters in regard to 


of Transport. 


for 
ARY 
to 


1 be 


experienced men, who possess a Degree in Engineering 


or equivalent qualifications. The salary ranges 
between £300 and £350 inclusive, according to expe- 
rience and qualifications. Preference will be given 


to men who have served in His Majesty's Forces. 


Application forms can be 
ESTABLISHMENT OFFICER, 
6, Whitehall-gardens, 8.W.1, to whom they 
be returned not later than May 7‘h 

April, 1928. 


obtained from 


832 


the 


Ministry of Transport, 
should 


2 





he Government 
INDIA REQUIRE TWO 


in the Indian Stores Department. 





of 


INSPEC- 
TORS of STORES (Structural) for service 
Candi- 
dates must possess a University Degree 
in Engineering or good general education 


up to the standard of the Institution of 
Civil Engineers or of the Institution of 
Mechanical Engineers, and drawing-office experience, 
and have served a regular apprenticeship in structural 


engineering workshops. is essential that 


they 


should have specialised in structural steel and bridge 


work. Age preferably between 24 and 28 years of 
Agreement for five years in the first instance. 


age 
The 


scale of pay applicable to both appointments is 
Rs. 500, rising by annual increments of Rs. 50 to 
Rs. 750 a calendar month, with certain allowances. 


The selected candid tes will be granted a commencing 
rate of pay within this scale commensurate with their 


age and qualifications. 
India. Provident Fund. 
Further particulars and forms of application 
be obtained upon reques 
TARY TO THE HIGH COMMISSIONER FOR INI 
General Department, 42, Grosvenor-gardens, 
5.W.1. Last date for receipt of applications 
May, 1928, 83 


est by postcard to the SECR 


Free first-class passage to 


may 
E- 


IA, 
London, 
19th 
39 








PUBLIC NOTICES 





Narth Pressure Theories in 

4 RELATION TO ENGINEERING PRACTICE,” 

Lt.-Col. J. MITCHELL MONCRIEFF, C.B.E., 
M. Inst. C.E. (V.P.1. Struct. E.). 

In response to numerous requests the Lecture on the 

above-named subject, delivered by Col. Moncrieff to the 

Institution of Structural Engineers on 23rd February, 


By 


1928, has been reprinted in booklet form (4to, 26 pp., 
24 diagrams and illustrations) on art paper. Copies, 
price one shilling and twopence post free, may be 


obtained from the undersigned on sepliention. 
MAURICE G. KIDDY, F.L5 
Secretary of "he insittution. 
10, Upper Belgrave-street, London, 8.W. 1. c . 
4 


Bengal-S 





Jagpur Railway Com- 


PANY, LIMITED. 
The Directors are pret ared to receive TENDERS 
for - 
15 CYLINDRICAL OIL TANK WAGONS, 


Sft. 6in. gauge 
Specification and form of Tender can be obtained at 


the Company's Offices, 132, Gresham House, Old 
Broad-street, London, E.C. 2, on or after 24th April, 
1928. 


A fee of 20s. will be charged for each specification, 
which is wor returnable 

Tenders must be submitted not later than Noon on 
Wednesday, 9th May, 1928 

The Directors do not bind themselves to accept the 
lowest or any Tender, and reserve to themselves the 
right of reducing or dividing the order 

By Order of the Be ard, 
R. C. VOLKERS, 
Secretary 


24th April, 1928 &301 





Birmingham Tame and Rea 
DISTRICT DRAINAGE BOARD. 

VERTICAL GAS ENGINES. 
invite TENDERS for the SUPPLY, 
DELIVERY, and ERECTION in the existing Power 
Station at their Saltley Works of a 400 Brake Horse 
power VERTICAL MULTI-CYLINDER GAS ENGINE 
and DIRECT-COUPLED ALTERNATOR, 4200 volts, 
8-phase, 50-cycle, together with the nee wy. ADDI- 
TIONS to the existing AUXILIARY PLANT. 


TO MAKERS OF 


The Board 





The engine will operate on methane — obtained 
from fermentation of sewage sludge. 

Copies of the specification may be obtained from 
Mr. H. C. Whitehead, Assoc. M. Inst. C.E., Engineer 
to the Board, Rookery Park, Erdington, Birmingham, 
who will afford facilities for inspecting the site on 
application. 

Sealed Tenders, addressed to the undersigned and 
endorsed *‘ Gas Engine and Alternator,’’ should be 
Solvers not later than 10 a.m. on the 16th day of 
May, 1 


themselves to accept the 
HARRIS, 

Olerk to the Board. 
Birmingham, 
28. 


The Board do not bind 
lowest or any Tender. 
ARNOLD E 


117, Colmore-row, 


Apri 


8312 





Jyienohester Corporation. 

+ The Rivers Committee invite TENDERS for the 
CONSTRUCTION of MAIN DRAINAGE WORK 
No. 18 (NEW SEWER from Rochdale-road, along 
Factory-lane and Waterloo-street to Todd's place, 
Lower Crumpsall). 

Plans may ‘be seen and specifications, bills of quan- 
tities and forms of Tender obtained on application at 
the City Engineer's Office, Town Hall, Manchester, on 
payment to the City Treasurer of £5 5s., which sum 
will, after the Corporation have come to a decision 
upon the Tenders received, but not before, be returned 
to the person submitting a bona fide Tender. 

All cheques or posta) orders are to be made payable 
to the order of ** The Corporation of Manchester."’ 

Tenders, enclosed in the official envelope and 
addressed to the Chairman of the Rivers Committee, 
are to be delivered at the City Engineer's Office not 
later than 9.30 a.m. on Friday, the 18th May, 10928 

The Corporation do not bind themselves to accept 
the lowest or any Tender. 

P. M. HEATH, 


Town Clerk, 
Town Hall, Manchester, 
23rd April, 1928 


Salford Union. 


Guardians of the Salford Union invit: 
PURCHASE of certain ELEC 
TRICAL PL/ comprising Storage Batterie, 
Steam-driven am, Dynamos, Switchboards, &«., 
at their Cottage Homes, Culcheth, near Warrington 


8342 





OFFERS for Ry 


Full particulars of the plant may be obtained from 
Mr. E. H. INCHLEY, Clerk to the Guardians, Poor 
Law Offices, Eccles New road, Salford, to whom all 


Offers must be sent, and the plant may be inspected 
on application to the Superintendent of the Homes. 
8341 





PUBLIC NOTICES (continued) 


SITUATIONS OPEN, Pages 2 and 3. 
SITUATIONS WANTED, Pages 8 and 4. 
AUCTIONS, Page 96. 


BUSINESSES and PREMISES 
(For Sale, etc.). Page 96. 


EDUCATIONAL, Page 4 
MACHINERY, &c., WANTED, Pa,re 96. 
PATENTS, Page 4. 
PARTNERSHIPS, Page 4. 
AGENCIES, Page 4. 

FOR SALE, Pages 4 and 8, 

FOR HIRE, Page 96. 

WORK WANTED, Page 8. 





For Advertisement Rates see 
Leader Page. 
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PUBLIC NOTICES F aE | PUBLIC NOTICES , 
South Indian Railway Company, H RBERT (Sounty Borough of Sout] 
LIMITED. Telephone: 5061 Coventry (8 lines). Telegrams: Lathe, Coventry. 


The Directors are prepared te receive TENDERS 
for the SUPPL 4 
1. SPARE 

2. SOLID- Dit AWN STEEL BOILER TU s 

Specifications and forms of Tender will be available 
at the Company's Offices, 91, Petty France, West- 
minster, 8.W. 1. 

Tenders, addressed to the Chairman and Directors of 
the South Indian Railway Company, Limited, marked 
** Tender for Spare Parts of Locomotive Engines,”” or 
as the case may be, must be left with the undersigned 
not later than Twelve Noon on Friday, 18th May, 


1928, in the case of Specification No. 1, and Twelve 
Noon on Friday, 11th May, 1928, in the case of 


Specification No. 2. 

The Directors do not bind themselves 
lowest or any Tender. 

A charge, which will not be returned, will be made 
of £1 for each copy of Specification No. 1, and of 10s. 
for each copy of Specification No. 2 

Copies of the drawings may be obtained at the offices 
of the Company's Consulting Engineers, Messrs. 
Robert White and Partners, 3, Victoria-street, West- 


minster, 8.W. 
A. MUTRHEAD, 
Managing Director. 


to accept the 


1, Petty France, S.W. 1, 
27th April, 1928 


outhport, Birkdale and West 


-ANCASHIRE WATER BOARD 
REC ONSTRUO TION OF pot ARTH HILL PUMPING 
STATIO 
CONTRACT NO. 1. O UORE- HOLE. 

The Water Board are prepared to receive TENDERS 
from competent contractors for SINKING a BORE- 
HOLE, 22in. to l4in. in diameter and about 364ft. 
deep, at the above Pumping Station, situated near 
Ormskirk 

Drawings may be seen at the office of the under- 
signed, from whom conditions of contract, specifica- 
tion and Tender form may be obtained. Tenders, 
endorsed ‘** Searth Hill Bore-hole,’* must be delivered 
to the undersigned before 10 a.m. on the 15th May, 
1928. 

The Board do a bind themselves to accept the 
lowest or any Tende 

Cc. BU RTON EDE, M. Inst. C.E., 
Engineer and Manager. 
Southport, 
1928. 8309 


8353 





14, Portland-street, 


21st April, 





tate Electricity Commission 
OF VICTORIA 

WILLIAM STREET, MELBOURNE, 
AUSTRALIA, 

* Separate TENDERS are hereby INVITED for the 

MANUFACTURE, SUPPLY ons DELIVERY of 

SWITCHGEAR for the Yallourn Power Scheme, as 


follows :— 


22-32, 


(a) Specrricatron No. 28/20.—120,000 V. Switch- 
gear for Richmond Terminal Station. 
(B) SvecertcaTion No. 28/21.—135,000 V. Switch- 


gear for Yallourn Power Station Extension. 

Copies of Tender form, specification, &c., will be 
available upon application to the Agent- General for 
Victoria, Victoria House, Strand, London. 

Charge for specification in each case £1 1s. for three 
copies “of Tender form, conditions of contract and 
specification complete, returnable under certain con- 
ditions as specified in the general conditions of tender- 
ing. Extra copies 10s. 6d. each, not returnable. 

A preliminary deposit of £100 is to be lodged with 
Tender in each case. 

Tenders, on prescribed form, properly endorsed and 
addressed, must be delivered at the office of the Com- 
—_s, Melbourne, not later than 3rd September, 
192: 

The Commission does not bind itself to accept the 


lowest or any Tender. 
R. LIDDELOW. 
Secretary. 


8250 





y [he Burma Railways Company, 
LIMITED. 

The Board of Directors of the Burma Railways Com- 
pany, Limited, are prepared to receive TENDERS for 
the SUPPLY of: 

s80. 5 TONS of STRUCTURAL STEEL WORK in 

VELL CURBS, &c., for BRIDGE PIER 
Fou NDATIONS. 

For each copy of the specification a fee of £2 will 
be charged, which fee is not returnable. Tenders, 
enclosed in sealed envelopes addressed to the Chairman 
and Directors and endorsed ‘* Tenders for, Structural 
Steel Work in Pier Foundations, &c., must be 
delivered at the Company’s offices not later than 
Twelve Noon on Wednesday, 16th May, 1928. 

The Directors do not bind themselves to accept any 
or the lowest Tender and reserve the right to divide 
the order. 

The work is urgently required. 

By Order of the Board, 
W. HOME, 


Managing Director. 

199, Gresham House, 
Old Broad-street, 
26th April, 


London, E.C, 2, 


1928. 8349 








[ihe South Indian Railway Com- 
PANY, LIMITED. 

APPLICATIONS are INVITED from duly qualified 
candidates for the APPOINTMENT of ASSISTANT 
SIGNAL snd TELEGRAPH ENGINEER on the Com 
pany’s staff in India. 

Candidates, who should preferably be not less than 
25 years of age and unmarried, must have received a 
sound general education and the technical training in 
electrical subjects required for Associate Membership of 
the Institution of Electrical Engineers. 

They must further have served an apprenticeship 
in the Signal or Telegraph Department of an English 
Railway or with a firm specialising in the manufacture 
of signalling apparatus, and have a thorough working 
knowledge of British Railway Signalling practice, 
including Automatic Signalling and Track Circuits 
and the preparation of Locking Tables. 

The salary of the appointment, which in the first 
instance will be for three years under agreement, will 
commence at Rupees 450 per mensem (inclusive of 
Rupees 150 overseas pay), rising by annual increments 
of Rupees 50 per mensem to Rupees 550 per mensem, 
inclusive, for the third year, and in the event of 
extended service to a maximum of Rupees 800 per 
mensem, inclusive 

A first-class passage to India will be provided by 
the Company, as also, subject to the terms of the 
agreement, a free passage home in the event of the 
termination of the service at or before the end of three 


ears the employment is extended beyond five 
ears the employee will become eligible for certain 
free passage concessions for himself and family. 





Salary will commence on the date of embarkation 
to India. 

The successful candidate will be entitled to the 
benefits of the Railway Provident Institution. 

Forms, upon which application must be made, may 
be obtained on_ written application to Messrs 
ROBERT WHITE and PARTNERS, 3, Victoria 
street, London, 8.W. 1, the Consulting Engineers to 
the Company 8320 

_ ° 3° , . 
\ est Riding of Y orkshize 
COUNTY COUNCIL. 
AGRICULTURAL DEPARTMEN 
APPLICATIONS are INVITED for the TK PPOINT. 


MENT of a LAND DRAINAGE ENGINEERING 


ASSISTANT in the above Department. 
Candidates must have had previous experience in 
Arterial Land Drainage, Tidal Embankments and 


and must be good Levellers and Surveyors 
and have knowledge of Hydraulic Calculations. 

Preference will be given to Corporate Members of the 
Institution of Civil Engineers or holders of the 
festamur of the Institution of Municipal and County 
J. ngineers. 

Commencing salary £275, rising to £350 per annum. 

Applications, stating age and experience, accom- 
panied by copies of not more than three recent testi- 
monials, endorsed “* Engineering Assistant,’’ should 
be delivered to the undersigned not later than the 


19th May, 1928. 
W. P. RICHARDSON, 


County Land Agent. 
8317 


Sluices 


County Hall, Wakefield. 


ARTS of LOCOMOTIVE ENGINES. | 
TBES 


Usual Clearance 
| - Price. Price 
| Herbert No. 12 Plain Horizontal Mill, cone pulley, 42” x 12” x 20" .. .. £325 £310 
Herbert Automatic Stud and Bolt Machine, belt drive, wud. oo of $350 £298 | 
} Kopings Ko, R.18 Openside Planer, fast and loose pulley Ay with two | 
17?" X 14° tables, swivel tool box, double friction countershaft and spanners £225 £165 | | 
| Herbert 6° 6” Radial Drill, motor drive, complete with motor, 3)" capacity £820 £720 | 
| Walcott 13° x 14’ Straight Bed Lathe, cone pulley.. .. .. .. .. .. £300 £250 | 
Norton 14” x 72” Ty “_ outa Cylindrie B ze 
for crankshaft gristing “e ” ar — > att drive, ge a £824 £724 


NEW MACHINES AT REDUCED PRICES. 


The following machines, which are absolutely new and unused, are 
offered at greatly reduced prices to clear excess stocx, Inspection invited, 


LESS 24% FOR CASH, CARRIAGE FORWARD. (OFFERED SUBJECT TO PRIOR SALE). 


Fall Particulars on request. 


1 For complete list of New, Re-conditioned and Second-hand Machine 
| Tools, ask for Clearance List No, 24, | 




















=—————=ALFRED HERBERT p LTD. COVENTRY: 



































Fit this furnace and cut your fuel bill 


ET experts study your fuel problems and tell you 
how the “ Turbine” Furnace will lower the cost 
of operating your boilers. Economies up to 

50 per cent. have been effected in all industries. 
Each Furnace is fitted with a definite guarantee of 
economy. The initial cost is soon repaid whatever 
fuel is used. Write to-day for users’ own reports. 








The 

‘7 Pa Pe Fm?rs ‘F7Feeaerri ste 
LURBINME FURNACE 
The Turbine Furnace Co., Ltd., Dept. E., 238b, Gray's Inn Road, London, W.C. 1. 











Power Brake Equipment 
for all classes of Rolling Stock. 


Registered f> Trade Mark. 


Caxton House, Westminster, LONDON, S.W. 1. 
Windsor Works, SLOUGH, Bucks. 





8H 
| ELECTRICITY SUPPLY DEPARTMENT. 
The Corporation have FOR SALE the follo 
SURPLUS PLANT :— 
2 Steam-driven D.C. 
ture for same. 


ving 


Generators with Spare Arma 


3 Steam-driven Single- phere Alternators 

2 ** Worthington “ Duplex Feed Water Pum; 
2“ Weir Feed Water Pumps. 

tee : Weir ** Service Pump. 


* Alien "’ Condensing Plant. 

Particulars of the above plant, together with form 
of Tender and conditions of purchase, can be had on 
application to the BOROUGH ELECTRICAL ENGI 
NEER, 10, Albion-terrace, South Shields. ) 





SITUATIONS OPEN (continued) 





\ JANTED, a First-class DESICNER, Compete: 

get out designs and estimates for w 
Engines and to carry the work through after the o: jer 
is secured. ' 

None but first-class men, who have had long e\ pe 
rience in this line, need apply 

State age, give full details and experience and s 
required, and when at libe 

Address, 8332, The Ay Office 
SSISTANT CIVIL ENGINEER REQUIRED for 

Railway in South America. Must be single 


to 


ry 





8332 








have had sound engineering training. Prefer: sive 
given to applicants with a few years’ practical rai! 
way experience. Three years’ contract, free passave 


out and home, with £10 each way for expenses, 1 
quarters provided, salary to commence £450 r 
annum.—Write, giving full particulars age, educat 
training, experience, &c., with copies (only) of t 
monials, to Box U.M., Davies, 95, Bishopsgate, F « 
8318 « 





NGINEER SALESMAN REQUIRED: Must 

4 well established in Marine and General } 
neering Trades. Applications treated in confick 
State experience, age, salary required, &c.—Addr 
8328, The Engineer Office, 8328 a 


H* 





ATING ENGINEER, to Take Charge of De; 
ment dealing with Automatic Oil Firing. 5 d 


knowledge of the latter essential.—Address, stating 
experience, age, and salary required, 8344, The Eng 
neer Office. S344 A 





RACTICAL MACHINERY SALES ENGINErR 
WANTED, preferably one familiar with Boring 
Mill practice as well as commencial experience. Apy!i- 
cants should have wide business connections. er 
sonal acquaintance with leading engineers is essentia! 
All communications, which will be regarded 
strictly confidential, should furnish particulars 
experience, previous connections, salary expected, « 
—WEBSTER and BENNETT, Ltd., Coventry. 


8305 a 
R General Engineering Work, experienced in Light 
and Heavy Machining Operations of all classes 
Address, stating age, experience, and salary required, 
$335, The Engineer Office. 8335 4 


V 


a and 
U.URGIST. 








ATE FIXER WANTED for North Midlands. 


for 





ORKS CHEMIST.—A Modern General Engincer 
ing Firm REQUIRE the SERVICES of a 
well-trained CHEMIST and META! 

Must be able to take entire charge of 
cee including chemical and physical tests 

Experience on Ferrous, Non-ferrous and Alloy Steel 

Materials essential, and some knowledge of the m 

facture of Perlit Irons an advantage. Applicat 

which will be treated in confidence, must stat< 

details of experience and qualifications, age and 

salary required.—Address, 8313, The Engineer (fice. 
B31 ‘ 

\ TORKS MANAGER REQUIRED, with Experience 

in production of Petrol Internal Combustion 

Engines, Modern Plant and Equipment. Progressive 

job to suitable man. State age, experience, salary 

required.— Address, 8303, The Engineer Office. 8303 a 











TOUNG ENGINEER REQUIRED for Plant Instal! 
tion in large Electric Lamp Factory. Should oe 
of graduate standing and have experience of bandling 





men.—Address, stating age, experience, &c., 8: 

The Engineer Office. 8323 A 

Vy 4aze. CHIEF DRAUGHTSMAN for —_ 
Chemical Plant in North. Must have exp 


knowledge of Factory Lay-out, Piping, Shafting, Steel 
Work and Chemical Machinery; able to control and 
supervise draughtsmen and tracers. State age, exi 
rience, salary required, and when able to commence 
Address, P4436, The Engineer (ffice. 4436 A 





yarn: ie First-class CHEMICAL and GAS PLANT 
DRAUGHTSMAN; must be capable with 


Plant Lay-outs and fork. State age and 
salary required.—Address, 8263, The Engineer Office. 
8263 a 


\ 


and make own 





DRAUGHTSMAN AT ONCE, for Con- 
Must be able to desi: 
detail drawings. One used to 8t 
frame Buildings preferred._-Apply by letter, stating 
age, experience, and salary required, to JOHN 
BU and CO., Ltd., Stanningley Llronworks, 
Leeds. 8331 a 


\ TANTED, Experienced RAILWAY CARRIAGI 

and WAGON DRAUGHTSMEN Apply b 
letter, giving particulars of experience and salary 
required, THE BIRMINGHAM RAILWAY CAR 
RIAGE and WAGON OO., Ltd., Smethwick. 8311 A 


I 


7 ANTED, 


structional Engineering. n 











RAUGHTSMAN, First-class, WANTED, with FEx- 


perience on design of Commercial Vehic!e 
Passenger-carrying Type Chassis. Age, experience. 
and salary.— Address, 8329, The Engineer Office 


8320 A 





RAUGHTSMAN REQUIRED. Experienced in 
Mechanical Detail Work Design on Compressors 

essential.—Address, stating age, experience, and 

salary required, 8260, The Engineer Office. 8260 





PUBLIC NOTICES 


A bertiller and District 
R_ROARD. 

AL k OF PLANT. 

The or 5 Board after FOR SALE extensive ELEC. 


PUBLIC NOTICES 





e Tralee and Fenit Pier and 
Harbour Commissioners invite TENDERS for 


the following :— 
SUPPLY and ERECTION 


have had experience with Printing Presses 
7 particulars of qualifications and salary — i, 
The Engineer Office. 251 A 


| RAUGHTSMEN WANTED for London Works w! 








TRICAL, AM and other PLANT recently used 


Coxtract No. 1.—Th 
and WATER PUMP at 
in the Gestrantion of a large concrete masonry dam, 


of an OIL ENGINE 
Fenit. 


Contract No. 2.—The SUPPLY and ERECTION The following are some of the principal items :— 
of a LOCOMOTIVE STEAM CRANE at Fenit, Generating Plant, consisting of No. 2 Ruston and 
in accordance with the specification, copy of which | Hornsby 230 H.P. Gas Engines and ucer Plants 
can be had on application to the undersigned. with No. 2 Metropolitan Vickers 150 kW, 600 v. 
Sealed Tenders to reach me not later than 7th May, | Dynamos 
1928. No. 1 100 H.P. National Gas Engine and Producer 
The lowest or any Tender not necessarily accepted | Plant with No. 1 Bruce Peebles 100 kW, 500 ¥. 
J. LAWLOR, Dynamo. 
8246 Secretary. tS 4 Anderson-Grice 2-Ton, 3-Mo*: + Electric Loco 


‘Ko 4 Steam Derrick Cranes, 4 an! 5-Ton 
No. 1 Ingersoll-Rand Air Compressor, iin. by 12in., 
with 500-volt Motors. 

No. 1 ble Conerete Hoist, 180ft. high, by 
Atothert and Pitt, with Trussed Steel Chutes, Hoist 
| "Ko. 78cm 4-Yard Mixers, and 500-v. Motors. 

ieustive. Sft. gauge. 

No. 1 5-Ton Ca 1100ft. span, 


by 
Luffing Head Haste. peiegtrically driven. 





W ellington ( N ew Zealand) City 
RATION. 
RO EWAY. TRANS PORTER. 
The Wellington City Corporation invite TENDER 
from British firms for the MANUFACTURE, SUPPL : 





and DELIVERY, c.i.f. Wellington, of an OVERHEAD 

ROPEWAY TRANSPORTER for the Fish Landing 50 Tons 56 Ib . Rails with Fish-plates. 

Depot, Island Bay. Fustee particulars can be ned from the 
Plans and specifications may be obtained at the Paget ngineer, Mr. J. FRANOIS JUPP, M. Inst. 

offices of Messrs. Preece, Cardew and Rider, 8, Queen | C.E., “Midland Bank Ohambers, _Newport, Mon. . 8264 


Anne’s-gate, Westminster, 8.W. 1, on payment of £2 
per set, which will be refunded on receipt of a bona 
fide Tender. 
Sealed Tenders should be addressed Messrs. 
Preece, Cardew and Rider, endorsed “ Wellington 
Ropeway,’’ and should be delivered not later than 
Twelve Noon on Monday, the 2ist May next. 
e Corporation does not undertake to accept the 
lowest or any Tender. 





SITUATIONS OPEN 
COPIES or bf mmnrry NOT Gusemaze, UNLESS 








ONDON PATENT AGENTS REQUIRE a Young 

ASSISTANT for Searching, &c.—Write, stating 

Box 183, aol, leet - 
48 





age, yO To and salary, 


1092?, 315 street, B.C. 


sz 
RAUGHTSMEN WANTED by West of Engia 
| Firm manufacturing Coal and Coke-handli: 
riant State age, experience and salary required 
Address, 8334, The Engineer Office. 8334 A 





RAUGHTSMAN WANTED, Experienced in Stru 
tural and Mechanical Work in connection wit 
Coal-handling Plants. Experienced men only net 
apply. State age, experience, and salary required 
Address, 8337, ‘he Engineer “ffice. S337 A 


[ 





EATING First-class DRAUGHTSMAN Rr- 

QUIRED for well-established firm in North « 
England. Applicants must be thoroughly compete: 
to deal with all systems of Heating and be able | 





act without supervision if necessary. First clas 
prospects for the right man. State age and salar 
required.— Address, 8338, The Engineer Office. 8335 
ULL Corporation Electricity Dept.—Constru 
tional and Mains Survey DRAUGHTSMEN 
APPLIC. ANT? oe NOTIFIED that the above POSTS 
are now FILLED. 310 A 
UNIOR DRAUGHTSMAN WANTED for 4 


not to exceed twenty 


Age 
The Engineer Office. 


e London office. 


one. ' . 
Address, 8302, 8302 A 





For continuation of Small Advertise- 
ments see page 3. 





PREECE, CARDEW & RIDER. 
23rd April, 8 
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The Southampton Docks Extension. 


For the last year or so the Southern Railway Com- 
pany has been engaged on part of the reclamation 
scheme in connection with the extension of the 
Southampton Docks, which lies between Millbrook 


Station and the Royal Pier—an area of about 
18 acres. It has now been decided to proceed 
with further work, ani the contract has been 


let to the James Dredging, Towage and Transport 
Company, which has‘ carried out the preliminary 
work mentioned above. The new contract includes 
the dredging to a depth of 35ft. below L.W.O.S.T. 
of an approach channel, wherein will be the swinging 
ground for vessels proceeding to or from the new 
jetties. About 10,000,000 tons of spoil will be dredged, 
of which about 7,000,000 tons will be used in further 
reclamation. The remainder, consisting of soft mud, 
will be taken to sea. A main bank, 150ft. or so wide 
on the top, is to be made on the southern, or seaward, 
side of the reclaimed area, on which, as part of a sub- 
sequent contract, will be constructed the quay wall 
of the new jetties. The spoil will be dredged by bucket 
ladder dredgers into barges, which will take it to 
the site required, and there a special bank-building 
vessel will raise it by means of a bucket elevator and 
place it in position. The work will take about four 
years to complete, and will be carried out to plans 
and specifications prepared by Mr. F. L. Wentworth 
Sheilds, M. Inst. C.E., the railway company’s dock 
engineer. An illustrated article on the proposed 
extensions appeared in THE ENGINEER of October 24th, 
1924. 


Notable Flight Performances. 


THE first flight over the hitherto unexplored Arctic 
regions between Alaska and Spitzbergen, embracing 
a total distance of over 2000 miles, was made last 
week by the Australian explorer, Captain G. H. 
Wilkins, and his pilot, Lieutenant Carl Eielson, who 
arrived at Spitzbergen on Friday last, April 20th, 
having flown from Barrow Point, Alaska. The trip 
was made in a Lockhead monoplane equipped with 
a Wright whirlwind air-cooled engine of 220 horse- 
power, and Spitzbergen was sighted in about twenty 
hours after leaving Point Barrow. The airmen were, 
however, forced down by stormy weather on Dead 
Man’s Island at Green Harbour, and there they spent 
five days before they could resume the journey of 
only a further 25 miles to Spitzbegen. The trip thus 
took about a week. It was sponsored by the 
American Geographical Society. The course was 
over unknown areas, and no land was reported to 
have been seen. Contrary to earlier expectations, 
it has now been found possible to repair the German 
aeroplane “‘ Bremen,’’ which was damaged at Greenly 
Island on making the first crossing of the Atlantic 
from East to West. It is possible that the airmen 
may continue their flight to New York and return 
to Europe later, thus endeavouring to make the first 
Transatlantic round trip. Reflections on the flight 
from Baldonnel to Greenly Island, by those who 
participated in it, have given rise to three sugges- 
tions, namely, that direction-finding wireless equip- 
ment is essential ; that it would be better so to time 
the flight that Newfoundland would be reached at 
dawn and not in darkness; and that a gyro-compass 

if it could be made small and light enough—should 
be fitted in order to eliminate possible errors by the 
effects of magnetic iron ore deposits on the ordinary 
type of compass generally carried. 


A New Thames Bridge Scheme. 


In November last Colonel Ashley, the Minister 
of Transport, asked Messrs. Mott, Hay and Anderson, 
of Westminster, in co-operation with Sir George 
Humphreys, the chief engineer of the London County 
Council, and Mr. A. W. Szlumper, the chief engineer 
of the Southern Railway, to prepare a report on the 
cost of the double-deck bridge at Charing Cross, the 
construction of which was proposed by the Royal 
Commission on Cross River Traffic, presided over 
by Lord Lee. That report, which has now been 
placed before the Prime Minister, makes, we under- 
stand, an important alternative proposal which 
embodies a fresh scheme. The basis of the 
new proposal is that the existing Charing Cross 
Station should be removed from its present 
site, and that Waterloo Station should be greatly 
extended in order to cope with the Charing Cross 
station traffic. The present railway bridge and the 
Hungerford Bridge should, it is proposed, be de- 
molished, and in their place a new road bridge be con- 
structed, which would connect Waterloo-road with 
a point near to the Nurse Cavell Statue. Waterloo 
Bridge could be retained, but it would be widened 
to take four lines of traffic. With re;ard to the cost 
of a double-decked steel bridge at Charing Cross, 
which formed part of the Royal Commission’s recom- 
mendation, it is understood that the engineers, 
although they do not find that the constructional 


insurmountable, are unable to accept the estimate 
of expenditure of £7,500,000, which was put forward 
by the Commission. They estimate that Lord Lees’ 
scheme would entail an expenditure of from 
£11,000,000 to £11,500,000, and on this ground they 
do not see their way to accept that proposal. The 
alternative scheme which we have outlined is put 
forward with a view to obtaining equally good cross- 
river traffic facilities at a less cost. It is expected 
that the Government will, in the near future, give 
a decision on this important matter, and that the 
new scheme will be recommended for consideration by 
the authorities concerned. 


Electricity in Agriculture. 


WIrH a view to popularising electricity in rural 
areas, the electrical industry is about to lauhch an 
extensive publicity campaign, which will form part 
of the national movement with which the Electricity 
Commissioners are associated. In response to a 
request to express its views on present requirements, 
the British Electrical Development Association has 
prepared a comprehensive memorandum and has 
undertaken to carry out the publicity work recom- 
mended. Part of the association’s scheme involves 
the preparation of a cinematograph film showing 
various applications of electricity on a farm, and it 
is proposed to exhibit the film in the first instance at 
the forthcoming Royal Society Show at Nottingham. 
Subsequently it is to be shown at various agricultural 
centres throughout the country. At the Royal and 
other shows it is proposed to display electrical power 
units as applied to agricultural machinery and 
domestic and other equipment used on the farm. 
Besides the usual methods of advertising, poster 
and leaflet propaganda efforts will be made through 
the Women’s Institutes to arrest the interest of 
women in the advantage of electricity in the home and 
as a source of motive power. 


World Speed Records. 


A NEW motor car speed record was made on Sunday 


last, April 22nd, by Mr. Ray Keech driving Mr. 
White's thirty-six cylinder triplex special racing 


car at Daytona Beach, Florida. The average speed 
officially recorded over four runs was 207-5 miles 
per hour, surpassing the existing record speed 
of 206-9 miles per hour made by Captain Malcolm 
Campbell on his Napier Blue Bird car over the same 
course on February 19th last. It will be recalled 
that the car which was driven by Mr. Keech on Sun- 
day was previously disqualified on the grounds that 
it was then not fitted with a differential or reverse 
gear. It is equipped with three 12-cylinder aeroplane 
engines, one in front and two in the rear, which are 
designed to develop 1500 horse-power. On one of the 
runs it is claimed that a speed of 220 miles per hour was 
attained, but this speed was not recorded, as the electric 
timing device failed to act. Mr. Frank Lockhart 
was, we regret to say, killed at Daytona on Wednes- 
day, in an attempt to beat Mr. Keech’s record with 
his Stutz Black Hawk car. In Great Britain both 
Captain Malcolm Campbell and Major Segrave, the 
holders of previous records, have announced their 
intention of regaining the speed record for England. 
In the air, too, Great Britain is to make another 
attempt to beat the world’s speed record for sea- 
planes, which is now held by Major Bernardi, who 
in March reached a speed of 318} miles an hour. 
In this connection it is announced that Flight- 
Lieutenant David D’Arecy A. Greig has been ap- 
pointed to command the Royal Air Force High- 
speed Flying Section at Felixstowe. In about two 
months’ time he will probably attempt a new speed 
record, flying a Supermarine Napier 85 monoplane, 
similar to that which was used by the late Flight- 
Lieutenant Kinkead. 


The Australian Commonwealth Line. 


On Tuesday, April 24th, Mr. Bruce, the Prime 
Minister of Australia, announced in the House of 
Representatives that the Goyérnment had accepted 
Lord Kylsant’s tender of £T,900,000 for the ships 
of the Australian Commonwealth Line. These ships 
include five passenger and cargo steamers of the “‘ Largs 
Bay ”’ type, each of about 14,000 tons gross, and two 
cargo steamers of the “ Fordsdale’’ type, each of 
10,000 gross tons. We understand that the newly 
acquired vessels will be run under the flag of the 
Aberdeen Line, and that the new service, which will 
be opened by the “Largs Bay” sailing from 
London on May 15th, will be called the Aberdeen 
and Commonwealth Line. It seems likely that 
the existing steamers will be supplemented by 
other ships of the White Star group, among which 
are mentioned the four n2w motor cargo and 
passenger liners which are now under construction 
on the Clyde and Tyne for the Shaw, Savill and Albion 
Company, Ltd. Of the other two tenders which 
were unsuccessful, was one made by Walter Runciman 
and Co., Ltd., of London, and one by Sir James 


Western Australia in London. Mr. Bruce also 
announced that the Cockatoo Island Dockyard at 
Sydney would be offered for sale by tender, provided 





difficulties involved in building such a bridge are 





country. 
high-power, twin wave-length stations, permission for 
building of which has been sought from the Post- 
master-General. 
Connolly, who was formerly the Agent-General for} given for work to begin on the first station in the 
North of London, which will serve the south-eastern 
area of England. 
has yet to be decided upon. 












































































































































for defence purposes if required. Comment has 
been made on the sale of seven ships which cost more 
than seven million pounds to build for a sum of less 
than two million pounds, but there is little doubt 
that the Government of Australia will be glad to 
be finally relieved of the financial burden of its costly 
State shipping venture. ‘ 


Strengthening Brunel’s Bridge at Saltash. 


On Sunday last, April 22nd, work. was begun on 
the strengthening of the approach spans of Brunel’s 
famous Royal Albert Bridge over the Tamar at 
Saltash. As there is only a single track over the 
bridge a special lifting gantry has been designed by 
Mr. H. Smith, formerly the divisional engineer of the 
Great Western Railway at Plymouth. Work was 
begun on the Plymouth side, and the gantry, which 
has a length of 70ft. and weighs 60 tons, travels on 
under-carriages. It carries on either side of it one 
of the new spans, each of which weighs 17 tons and is 
68ft. long. When the gantry was anchored in position 
over the first two piers, the cross girders supporting *° 
the track were lifted, the old spans moved outwards, 
and the new spans lowered from the gantry into their 
place, after which the cross girders were again secured. 
The old spans were then lifted by the gantry and 
carried on their slings to Tavistock Junction, which 
is the base from which the operations are being carried 
out. As the work can only be done on Sundays, when 
the bridge is closed to traffic for the greater part of 
the day, it seems unlikely that the spans on the 
Plymouth side of the bridge will all be replaced before 
the autumn. Work on the Saltash side of the bridge 
will most likely be begun next spring. The two central 
spans of the bridge, with their famous elliptical tube 
suspension, are not, we understand, to be altered, 
a; the main structure has been examined and has 
been found to be sound in all respects. 


The New Tilbury Landing Stage. 


Ow Friday afternoon of last week, April 20th, the 
eastern section of the new landing stage at Tilbury 
was placed in position and was bolted up to the land 
structure. On the following day it was used for the 
first time for the Gravesend—Tilbury ferry service. 
The whole of the landing stage, which will be used 
by the large liners, will be completed, it is expected, 
by about August. The contract for this work was 
placed with the Cleveland Bridge and Engineering 
Company, Ltd., of Darlington, and the work on the 
shore, the road approaches, and the alterations to 
the railway connections, is being carried out by Sir 
Robert McAlpine and Sons. The first portion of the 
landing stage now in use consists of eighteen 60ft. 
pontoons, and it has a length of about 300ft. It 
weighs about 700 tons, and is fended by seventy 170ft. 
booms, each of which weighs a ton. There are two 
bridges connecting the landing stage to the shore, 
one of which is used for vehicular traffic and the other 
for foot traffic. The whole of the work is being carried 
out to the specifications of Mr. Frederick Palmer, 
M. Inst. C.E., who is the consulting engineer to the 
Port of London Authority for the Tilbury extensions. 


Supercharged Motor Vessels. 


TRIALS were recently completed on the Clyde of the 
third of the 5000 gross ton 370ft. cargo and passenger 
liners which William Beardmore and Co., Ltd., have 
built at Dalmuir for the service of the Compania 
National de Navegacao Costeira of Brazil. The first 
two vessels, the “‘ Itapé”’ and “ Itaquicé,”’ have now 
been handed over to their owners and are, we learn, 
giving satisfaction. On the recent official trials of 
the ‘“‘ Itaquicé,”’ which were completed last month 
under the supervision of the Brazilian Government, 
the average speed over the measured mile was 15-25 
miles per hour. That speed makes the new ship the 
fastest among the new motor vessels of the com- 
pany’s fleet. Previously, we are given to understand, 
the Fiat-engined ‘‘ Ararangua’’ was the fastest 
vessel, at 15 knots. The new Beardmore-built ships 
are of interest, as they are propelled by Beardmore- 
Tosi twin-screw four-stroke supercharged oil engines 
of the latest type. Each engine has four cylinders, 
with a diameter of 26in. and a stroke of 43}in., and 
the total output of the two engines supercharged is 
about 5000 S.H.P. The vessels are provided with 
extensive passenger accommodation, most of which 
is reserved for first-class travellers. 


A New Broadcasting Station. 


For some time past the British Broadcasting Cor 
poration has been engaged in working out the details 
of a new regional scheme of broadcasting services, 
which, when completed, will embrace all parts of ‘the 
It involves the construction of several new 


We now learn that sanction has been 


The exact site for the now station 
It is anticipated that it 





that undertakings were given to make it available 





will be ready for service in a little over a year’s time. 
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General Development of the 
Locomotive. 
(By @ Continental Engineer). 
No. III.* 


Wrru the * Pacific,” ** Mikado,’ ** Mountain *’ and 
other types, especially those having wide fire-boxes, 
the boiler barrel is necessarily very long. But the 
tubes cannot be given a length of more than 20ft. 
to 22ft. The front tube plate has therefore to be 
moved further back to obtain this result, the smoke-box 
being then very long, a good arrangement for obtain- 


ing an even draught. lt may also be advantageous | 


as allowing a better distribution of weights, particu- 
larly if four-cylinders are used; but it may also mean 
an exaggerated weight on the trailing wheels, of which 
the great number of revolutions at full speed, by 
reason of their small diameter, opens the possibility 
of hot axle-boxes. In the United States, where engines 
of these classes are longer still, all difficulty is avoided 
by the adoption of a combustion chamber lengthening 
the fire-box forward by 6ft. to 7ft. This arrangement 
is also employed in many recent British engines. 
Another interesting solution, which originated with 
the Société Alsacienne, and is applied with success to 
a number of ** Pacific ’’ engines of the P.O. and French 
State lines, consists in a trapezoidal fire-box—in the 
horizontal plan—the forward end being narrow and 
passing between the rear coupled wheels, the 
other end being widened and placed above the trailing 
wheels. The grate area can thus have 46 to 47 square 
feet, the length of the tubes not being greater than 
19ft. 

It is really surprising how long designers of loco- 
motives have been impeded by the prejudice in favour 
of the low centre of gravity. Inasmuch as the boiler 
is not generally more than a third of the weight of 
the engine, raising it lft. means raising the c.g. 4in. 
only, and formerly the centre of gravity of loaded 
wagons was higher than that of engines. Moreover, 
it was observed a long time ago, that engines with a 
low centre of gravity caused severe reactions on the 
rails. It was demonstrated in France very early, 
but without any steps being taken to shake the then 
classic prejudice, that the ‘‘ Crampton” engines, 
although very low and with a long rigid wheel-base, 
when running fast, often caused a shifting of the 
tracks, which were then light. 

It is fair to recognise that British superintendents, 
if they have not nowadays gone as far as the engineers 
of other countries, probably by reason of the lower 
rolling clearance, were the first to acknowledge that 
the safest engines running where high pitched. Mr. 
J. E. McConnell, of the London and North-Western 
Railway, must be considered as the pioneer in this 
respect, and was thirty years in advance of his time. 
His engines of the ‘*‘ Bloomer” class (1852) had a 
remarkably up-to-date appearance. 

When the development of the locomotive reaches 
the degree it has attained in the United States of 
America, there arise difficulties in handling the coal, 
as the weight to be fired per hour exceeds the possi- 
bilities of a strong man. All railways in the world 
agree, 1 believe, not to employ two firemen on the 
same engine. They would be in the way of each other, 
owing to the small room at their disposal on the foot- 
plate, and the responsibilities would be divided. 

The problem was solved many years ago for large 
stationary boilers, but it is much more complicated 
in connection with the locomotive for many known 
reasons which it is needless to recall here. There are 
three things that can help in its solution, i.e., the use 
of (a) oil fuel ; (6) mechanical. stokers ; (c) pulverised 
coal. 

Oil fuel, though extensively enough used in some 
parts of the United States and in the South of Russia, 
makes little or no progress in Europe, because of the 
high price of the fuel. It can be easily regulated by 
hand, but regulation is not automatic as in the case 
of coal under the action of the blast. The fire-box 
must be specially designed for it, and, in order to 
allow complete combustion, must be long, of great 
volume, and, if possible, be fitted with a combustion 
chamber. 

Mechanical stokers have been the subject of many 
researches and experiments and are in use on the 
largest American locomotives and on recent .4—-8—2 
engines for Australia they offer a solution reserved for 
locomotives of a power exceeding any that will be 
needed in Europe for many yearstocome. Thus in the 
United States “‘ Pacific ’ type locomotives having a 
grate area of 66 square feet and weighing 145 tons are 
most generally, if not always, fired by hand, but 
some are equipped with steam-operated coal 
pushers. As a rule only engines of a greater 
power, “ Mountain,”’ “ Mallet,” or 2-10—2 type, are 
fitted with mechanical stokers, the Duplex generally. 
Several thousands of them are now in service. 

Pulverisation makes it possible to burn low-grade 
fuel. The Brazilian Railways have adopted the 
system on ten-wheeled engines for burning a coal 
having 30 per cent. ash and from 3 to 9 per cent. 
sulphur, which could not be fired on ordinary grates. 
Several important American railways have experi- 
mented with this process. The Delaware and Hudson 
Railway, among others, has met with some success 


* No. IL. appeared April 20th. 





by using a mixture of 60 per cent. small anthracite 
coal and 40 per cent. bituminous. The temperature 
in the fire-box was very uniform, and the distances 
run without coaling could be extended up to 450 miles 
as with oil fuel. The principal advantages are the 
disappearance of clinkers and sparks ; decrease of the 
counter pressure on the pistons as the section of the 
exhaust nozzle can be much enlarged, at least. doubled ; 
reduction of coal burned for lighting up ; simplifica- 
tion of the work of the fireman, &c. In one word, the 
same advantages as those given by oil fuel are secured ; 
but the practical difficulties in the case of the loco- 
motive are not all solved yet. 


COMPOUNDING, 


Interest in compounding diminished when super- 
heating was generally adopted. Both have the same 
object, that is to say, the reduction of heat losses in 
the cylinders, which are smaller in a non-condensing 
engine with high piston speed. The real economy of 
compounding, on locomotives, could never be ascer- 
tained exactly, and very different figures have been 
given ; but, personally, I do not believe that in regular 
service it has ever exceeded 8 to 10 per cent. This 
economy is smaller when the steam is well super- 
heated on single engines. The question has never 
been settled and simple or compound engines have 
their partisans, though the American practice has 
reduced the number of the latter in the countries 
where they were the more numerous. 

Compounding offers theoretically two advantages : 
(a) it allows a greater, and more adiabatic, expansion ; 
(6) it has for result that the steam leaking through 
the H.P. piston valves or pistons, instead of being lost to 
the atmosphere, is expanded in the L.P. cylinders. This 
last item is, in my opinion, the only one to be retained 
in the case of the locomotive where the expansion is 
sufficient for a non-condensing engine, thanks to notch- 
ingup and the wire-drawing of steam. I donot think that 
a greater expansion is needed unless the working pres- 
sure be very high, and it has been remarked, on some 
continental engines, that with pressures of 220 lb. 
to 235 lb. the corrosion and pitting of the locomotive 
boiler—especially on the inside bottom of the barrel, 
longitudinally—-were very sensibly increased above 
that experienced with pressures of 170 lb. adopted 
for simple engines with superheated steam. It is an 
acknowledged fact, now, that these latter engines, 
having two cylinders, are more economical than the 
compounds using saturated steam and working the 
same services. By reason of the argument (6) the 
four-cylinder compound engines using superheated 
steam have given a slight economical advantage, but 
what they economise in coal they probably absorb 
in repairs. 

In the case of the locomotive, compounding is not 
at its best. Starting is not as certain in all cases as 
with the simple engine unless a very good and quick 
intercepting valve is fitted. Above all, the work of a 
locomotive being essentially variable, it is difficult 
to regulate the corresponding admissions in the H.P. 
and L.P. cylinders and the pressure in the receiver to 
obtain the best working conditions for all speeds or 
for all powers developed. This is the great drawback 
of compounding. If left to the initiative of the 
drivers, whatever be the instructions they may have 
received, the cut-offs will seldom be what they ought 
to be; if an automatic system is resorted to, it is no 
easy task to obtain satisfactory results in all circum- 
stances and, notably, an approximately equal division 
of the work between the high and low-pressure cylin- 
ders. When the pressure is too high in the receiver 
the power developed in the low-pressure cylinder is 
excessive. If this pressure is too low, the contrary 
takes place. This last circumstance often happens 
when the driver in charge, not accustomed to com- 
pound engines, uses the regulator to control the speed 
without considering the pressure in the receiver. 
Some drivers, on the contrary, prefer to work with 
the regulator full open and an earlier high-pressure 
cut-off. In both cases the relation «/x! of the high- 
pressure and low-pressure cut-offs will not be satis- 
factory. 

The double-expansion locomotives, with high- 
pressure and low-pressure cranks set at an angle of 
180 deg., does not work in reality according to the 
classic compound system, but on the Woolf prin- 
ciple. The receiver plays, however, some part in 
the working, the cut-offs in the two cylinders being 
rather different. The real receiver compound engine, 
with cranks at 90 deg., is a little more economical, as 
both cylinders are never in direct communication, 
the exhaust pressure in the high-pressure cylinder 
being that of the receiver. 

From experiments made by the author on com- 
pound locomotives which gave figures in conformity 
with generally admitted principles, it was found that, 
to obtain approximately equal work in the cylinders 
the cut-offs had to be later by 10 to 15 per cent. in 
the low-pressure cylinders, for all pressures between 
114 Ib. and 190 lb. in the high-pressure steam chest. 
This difference must increase with the initial pressure, 
and ought to be about 25 to 30 per.cent. more, for 
220 Ib. to 2301b. When the ratio of cut-off is the 
same in both cylinders, the work done by the low- 
pressure cylinder is always too great, and the com- 
pression excessive, the pressure in the receiver being 
too high. For starting with direct admission, the 
maximum cut-off in the high-pressure cylinders must 





be about 85 per cent., and 65 per cent. for the low 

pressure. With compound locomotives, it would be 
useful to fit a pressure gauge in communication wit}, 
the high-pressure steam chest, so allowing the driver 
to set both cut-offs rationally. With an initial pres. 
sure of 200 lb., the pressure in the receiver must not 
exceed 55 lb. to 65 lb. But, of course, it is difficult 
to draw up a definite rule, as the cut-offs to adop: 
vary with the ratio of volume of the cylinders and 
different circumstances. 

While the compound marine engine works at « 
constant speed, that of the locomotive is essentiall, 
variable ; when it works at a reduced power—ani 
this during a notable part of its life—the low-pressure 
cylinder may be altogether useless and the friction 
of its working parts reduces the mechanical efficiency. 
Compounding is only efficacious when the engine 
develops a maximum power that would correspon, 
at a moderate speed with a heavy train and simp): 
expansion, to late cut-offs, because the steam is then 
well expanded, in spite of long admissions. 

The two-cylinder compounds have lived. The, 
were unsymetric, and clumsy engines. Four-cylinde: 
compounds with the high-pressure and low-pressure 
cranks on the same side at angles between 135 deg. 
and 180 deg. are better balanced, especially the latter, 
so that reciprocating counterweights can be dispense | 
with, thus totally avoiding hammer blow on the rails. 
When cranks are set at 135 deg., the balancing is 
much less complete and necessitates the use of recipro 
cating counterweights in the proportion of a little 
less than half of what is necessary for two-cylinder 
engines. The four-cylinder compound, almost exclu 
sively used in France for express service, runs steadily 
and easily, and is economical in fuel when driven 
rationally, but costly in repairs, and, finally, as we 
have said above, it can be questioned if all expense~ 
being accounted for, it is really economical, and it 
has the same drawbacks, as we point out further on, 
as the use of inside cylinders for very powerful engines, 
but not to the same degree, the pressures on the pistons 
being smaller. 

The four cylinders may drive the same axle or two 
different axles as in the French compounds. The 
first system has the advantage of reducing con- 
siderably the pressure on the axle-boxes and tl« 
stress on the frame. The cranks on the same side being 
opposite, the pressures on the corresponding pistons 
are approximately balanced. The design also allows 
the inside cylinders to be horizontal if they drive the 
leading coupled axle. But as a counter to these 
advantages, the torque on the driving axle is in 
creased. In fact, the arrangement which allows th: 
cylinders to be horizontal is chiefly suitable for 
4-4-0 or even 4-6-0 engines, but in the case of the 
latter a less compact design will result. 

FoOUR-CYLINDER ENGINES. 

When the inside and outside cylinders drive two 
different axles, the stress strain is divided between 
them, but the inside cylinders cannot, of course, be 
horizontal. However, this arrangement is preferred by 
many engineers, and it is difficult to settle the ques 
tion, as both systems have their own advantages, 
but for powerful engines it seems the best. 

The connecting-rods must in all cases be as long 
as possible, as that is a condition of easy running and 
of avoiding some pitching and rolling, fully realised 
in 4-6-0 and 4-6-2 engines having two outside cylin 
ders, when the drive is on the second coupled axle, 
and with all types of eight-coupled locomotives if 
the third coupled axle is the driver. 

The four-cylinder arrangement is not, of course, 
special to compounds. It has been more or less 
extensively used in Great Britain, and on the Con 
tinent for simple express engines, the pistons driving 
two sets of cranks, the corresponding one at 180 deg. 
and the other at 90 deg. to the first. It gives good 
balancing, and if two outside valve gears are sufficient 
the inside valves being driven by horizontal levers 
connected to the outside gear, or inversely. These 
engines are very steady. 

Four-cylinder simple engines using superheated 
steam have been found, on two French roads 
which tried them, less economical than two-cylinder 
engines and their compounds, also with super- 
heaters, on account of leakage of steam through the 
four piston valves, though they were of a very good 
type, and as tight as seemed possible. Superheated 
steam has, as is well known, a great fluidity ; 
compounding, in the opinion of its partisans, avoids 
this defect. The same result would be obtained, 
without compounding, by the adoption, instead of 
piston valves, of poppet valves similar to the Lentz 
system, which seems an interesting complement of 
superheated steam. But with four cylinders the 
general arrangement would be rather complicated, 
I believe that a three-cylinder engine, simple- 
expansion, superheated steam up to 660 deg. Fah., 
and fitted with poppet valve gears, would give satis- 
faction and be as economical as any compound loco- 
motive. 

Quite recently the four-cylinder simple-expansion 
engine has been revived in England and applied with 
slight differences to an interesting engine, of which 
we shall speak later on, the first of the class, known 
as the “ Lord Nelson,” on the Southern Railway. 
The drive of the four cylinders is divided between 
two axles, The cranks, belonging to the same side 
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of the engine, instead of being set at 180 deg., make 
an angle of 135 deg., with the object of obtaining a 
more uniform torque, the angles chosen giving eight 
impulses per revolution. The same arrangement had 
been arrived at a different path years ago on French 
four-cylinder compounds. But nowadays the setting 
of cranks at 180 deg. has come again into favour for 
four-cylinder engines, compound or not, the complete 
balancing of reciprocating weights being considered 
as of the first importance. With the angle of 135 deg. 
valve gears are for the simple 


necessary 


foul 


prevail to-day. It is not, as some engineers have 
thought, outside of Great Britain and America, a 
universal ‘‘ panacea ’’ suitable for all kind of engines. 
It has been demonstrated that simple two-cylinder 
locomotives reliable under severe con- 
ditions, at least for goods and military trains, than 
four-cylinder compounds, and could furnish a greater 
mileage without going into the shops. But, being 
given the necessity of handling fast passenger trains, 
every day growing heavier, the use of three or four- 
cylinder engines will probably spread, even outside of 


were more 





Both the pressure rollers before and behind the 
cutter-block are arranged to adjust themselves, within 
considerable variations, without fouling the cutters. 
The height of the bottom feed rolls above the table 
can be readily and simply adjusted by means of a 
small hand wheel, which is arranged at the front of 
the machine, and which operates excentrics under the 
feed roll bearings, and gives a very fine adjustment 

The table is supported at each side by a wedge 
slide, and these slides are traversed to and fro to give 
the rise and fall motions. The traversing is effected 























FiG. 6 PANEL PLANING AND THICKNESSING MACHINE— ROBINSON 


engine, as they are with compound locomotives. 


The three-cylinder type, almost solely used in 
Great Britain—compound or not— and afew American 
engines, offers an intermediate solution and repre- 


sents a good device. It does not allow such complete 

balancing as the four-cylinder arrangement, but it is 
sufficiently accurate in practice and more simple. 
There is a great advantage with a powerful engine, 
in having one instead of two cylinders and valve 
gear inside the frames, and as there is only one crank 
it can be made as strong as desirable. The arrange- 
ment, moreover, gives a very good division of the 
turning moments and a more uniform torque. It 
permits the reduction of the cylinder volume, each 
cylinder developing only one-third of the power 
instead of one-half, and the weight of the working parts 
can reduced. The inside cylinder being in the 
centre, the axle journals can be as long as thought 
necessary. 

A British company, the London, Midland and 
Scottish Railway, has applied compounding to a 
number of express engines having three cylinders 
arranged as described above, the inside cylinder 
being the high-pressure. The result has prebably been 
favourable, as many more engines of the type have 
been ordered quite recently. In such a type of 
engine, the success depends a great deal upon the 
practical disposition of the intercepting valve and 
starting device. 

It is interesting to note that the four-cylinder com- 
pound seems to have lost some of its prestige in its 
country of origin; at least for goods, suburban and 
mixed traffic engines. Three important French Rail- 
ways have returned to two-cylinder simple expansion 
engines of the ‘“‘ Consolidation”’’ and ‘“ Mikado” 
type, of course fitted with superheaters. They give 
full satisfaction, and are less costly in repairs than 
the four-cylinder compounds. They are serviceable 
and reliable engines. When not particularly heavy 
duty is to be considered, simplicity is to be recom- 
mended, and American practice shows that even the 
most powerful engines may be driven by two-cylinders 
only, having diameters of 27in. to 29in. and even more. 
But we must take into consideration the very heavy 
reciprocating counterweights necessary for such 
engines, and the resulting hammer blow effect on 
the rails, when the static weight is already so great. 
This intermittent overloading may be considerable 
at high speeds and a well-balanced four-cylinder 
locomotivé could be allowed sensibly heavier axle 
loads. 

The author, who has always been an advocate of 
simplicity in locomotives and has often objected 
to the exaggerated extension of four-cylinder engines, 
compound or simple expansion, is the first to acknow- 
ledge that, with conditions prevailing now in Europe, 
the system is commendable for very powerful and 
fast locomotives—as well as the three-cylinder type— 
and reduces the stress on the permanent way or 
bridges at high speeds. The opinion held depends 
upon the point of view taken. According as one 
considers, either the stability and easy running and 
reduction of stress on the mechanical equipment and 
on the rails, or the maintaining of engines and cost 
of repairs, the conclusion will be different. But the 
use of three or four cylinders being limited to very 
powerful engines, more especially those designed for 
very fast services, the first consideration will probably 


be 





| bottom feed rolls. 


the countries where they are already in general use. 
It will perhaps be the same with very powerful goods 
engines performing heavy duty on long gradients. 
The American makers themselves who, we said 
above, adhered so firmly to the two-cylinder equip- 
ment, are beginning to acknowledge that they have 
arrived at the limit, even if they have not passed it, 
and have recently built some very large three-cylinder 
engines. 


as 
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The Building Trades Exhibition. 


No. II. (conclusion ).* 

In our last issue we explained that a dozen or so 
firms were exhibiting wood-working machines at 
the Building Trades Exhibition, which was held at 
Olympia from the 13th to the 26th of this month. 
We are now able to lay before our readers particulars 
of some more of the machines which were shown. 

Thomas Robinson and Son, Ltd., of Rochdale, 
had a most effective display of a variety of tools, of 
which we have chosen three for illustration and 
description. They are :—A panel planing and thick- 
nessing machine; a heavy double-spindle circular 
moulder ; and a straight edging and ripping bench. 
The panel planing and thicknessing machine, which 
is designated by its builders Type M.Z., and which is 
illustrated in Fig. 6, is particularly intended for the 
use of cabinet makers and shopfitters, and in railway 
carriage works and shipbuilding yards. This machine 
is designed for planing panels and wide boards at 
high rates of feed, but, at the same time, to give a 
fine fmish. The cutter-block, which is of the four- 
knife, circular type, carries thin high-speed steel 
cutters, which are held in position by an improved 
wedge arrangement. The machine, which was 
exhibited, had a portable electric grinder for grinding 
the cutters in position on the block, and was fitted 
with a straight truing and jointing device, which 
consisted of an emery stick carried in a holder that 
moved along a slide over the cutter-block whilst the 
latter was running. 

The spindle runs in four double-row ball bearings, 
which are enclosed in dust-proof housings, and it 
carries a pulley at each end to provide sufficient belt 
power for the heaviest work. 

The four feed rolls, which are 6in. in diameter, 
are driven by chain and spur gearing, the bottom 
rolls being chain-driven and having a tension sprocket 
carried from the table, which rises and falls, so as 
to provide a compensating device and to maintain 
an even tension of the chain at all positions of the 
table. The top rolls are carried in swings, and the 
in-feed roll is gear-driven at each end from a lay- 
shaft, which is chain-driven in conjunction with the 
The makers point out that this 
method of carrying the top feed rolls ensures an even 
and parallel lift, and avoids any tendency for the 
roll to tilt or twist. The in-feed roll and the chip- 
breaker before the top head are of the sectional type, 
so as to allow of irregular sawn boards, or several 
boards of varying thicknesses, to be fed through the 
machine at the same time. 


* No. 1. appeared April 20th. 


Fic. 7—HEAVY DOUBLE - SPINDLE 


MOULDER -ROBINSON 


by means of large square-thread screws and spiral 
gears, by hand or power, a friction drive being em- 
ployed for the latter. The feed is altered as required 
by means of a V belt variable speed gear designed to 
give a range of from 15ft. to 90ft. per minute. 

These machines either be arranged for belt 
driving or furnished with a self-contained motor drive. 
The motor, in the latter case, is coupled to the cutter 
spindle and mounted on a cast iron stand at the side 
of the machine. They are made in four sizes, which 
can take in timber 24in., 30in., 36in. and 42in. wide, 
and 7in. deep respectively. 

The heavy double spindle circular moulder, which 
is known as Type 8.G. and is shown in Fig. 7, is, so 
the makers inform us, of an entirely new design. This 
machine intended for working curved irregular 
and straight mouldings, such as are required by 
joinery and cabinet makers, &c. It is furnished with 
built-in motors and is arranged on a heavy cored base 
carrying a well ribbed table and the spindles. The 
cutter spindles are of large diameter, and they are 
mounted in heavy ball bearings enclosed in dust- 
proof housings. They may, the makers assure us, 
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Fic. 8 —-SPINDLE BEARING 


“Tee Excweee” 


be safely run up to 7000 revolutions per minute when 
used with either a French or slotted spindle, small 
solid relieved mould cutters, or slotted collars. The 
slides which carry the cutter spindles can be raised 
and lowered by means of hand wheels and screws, 
and are provided with locking devices. The spindle 
ends are detachable to enable different types of cutter 
to. be used. They have parallel shanks, and are 
securely held dcwn against large diameter collars 
by cotters and lock nuts, as shown in Fig. 8. This 
arrangement of large collar and parallel shank, which 
is patented, has been adopted to ensure true running 
of the cutters. 

In the machines with self-contained 
—as shown in our illustration—the 


motor drives 
rotors of the 


| motors are mounted directly on the cutter spindles, 


and the stators are fixed in the spindle housings, the 
windings being almost entirely enclosed but efficiently 
ventilated, the air being taken in through large holes 
in the base of the casings and ejected by means of 
fans mounted above the casings. These fans are 


arranged in such a way as to prevent sawdust or chip- 
The motors 


pings from dropping into the motors. 



























452 





THE. ENGINEER 


APRIL 27, 1928 








employed are of the drawn-shell squirrel-cage type. 
They are arranged to run at as high speeds as from 
7000 to 8000 revolutions per minute. It will be 
understood that the complete motor and slide carrying 
the cutter spindle is moved up and down by means 
of the hand wheels. 

The control gear consists of triple-pole direct-con- 
tactor type starters, operated by start and stop push 
buttons. It is provided with thermal overload relays 
which are mounted in a case fixed to the back of the 
This machine can, we understand, also be 
It is made in two sizes, 


machine. 
supplied for belt driving. 


one having a table measuring 6ft. by 3ft. and the 
The brake horse- 


other a table measuring 5ft. by 3ft. 


The table is 5ft. long by 4ft. wide and it is furnished 
with a quickly adjustable straight fence arranged for 
use on either side of the saw and adjustable 24in. from 
the saw line each way. The feed is driven by belt from 
the saw spindle through a gear-box, three speeds 
approximately 60ft., 120ft. and 160ft. per minute 
being provided. The saws used are from 10in. to 
l4in. in diameter and the power required varies from 
10 to 15 H.P. 

Other machinery on Messrs. Robinson’s stand, 
to which considerations of space will not permit us 
to do more than refer, included a very fine vertical 


band re-sawing machine, a two-spindle dimension 
saw bench, moulding and planing machines, and 


by a steel chain. The system of lubrication provided 
for the feed chain consists of an oil well fitted under 
the front edge of the table. Tube connections with 
stop taps are provided and immediately above the 
edges of the feed chain there are drip valves, by means 
of which the flow of oil on to the chain is easily 
regulated. ; 

Feed variations are obtained by means of a gear. 
box which is fitted within the machine frame, the drive 
being by belt from a pulley on the saw spindle to fast 
and loose pulleys. All the gear wheels are of nickel 
steel and they are all of them mounted on splined 
nickel steel spindles which revolve continuously in 


oil. There are three variations of feed—-60ft., 100/t., 


























power required by the larger is 10 and by the smaller 6. 


FiGs. 9 AND 10—STRAIGHT EDGING AND RIPPING SAW BENCH 
others, all of which have been described in our 
columns. 


An interesting machine is shown in Figs. 9 and 10. 
It is a straight edging and ripping saw bench, known 
as Type RN. It is intended for accurately edging and 
ripping boards at high rates of speed and to leave the 
edges in a suitable condition for gluing up. The 
machine embodies a high-speed circular saw arranged 
over a travelling chain bed which carries the timber, 
and power-operated pressure rollers are provided to 
hold the timber down to the bed. The feed chain, 
which is of special design, is 6}in. wide and it travels 
in a trough provided with an adjustment for setting 
the chain correctly in line with the saw, and with a 
further quick vertical adjustment for raising the 


Numerous interesting machines, several of them 
embodying novelties, were on view on the stand of 
J. Sagar and Co., Ltd., of Halifax. Two of them are 
illustrated in Figs. 11 and 12. The first represents a 
chain-feed edging and sawing machine, to which its 
makers apply the letters ACF. It is designed for 
ripping and edging boards at high speeds. The main 
frame is a one-piece casting of a substantial character. 
The saw spindle, which is turned, ground and balanced, 
revolves in three ball and roller dust-proof bearings, 
the end thrust being taken up by the ball bearing. 
Vertical adjustment is effected by means of a hand 


ROBINSON 


and 150ft. per minute. Speed variations, stopping 
and starting are controlled by hand levers arrange:! 
at the feeding end of the machine. 

The pressure apparatus over the feed chain com 
prises two rollers, 7}in. in diameter, and four small 
pressure rollers on each side of the saw. The larg: 
roller in front of the saw is driven by means of a 
flexible shaft, but the remainder are anti-friction 
rollers only. All these pressure rollers are loaded by 
spiral springs to maintain adequate contact of the 
timber with the feed chain, and the rollers are adjust 
able in every direction for lineability with the feeding 
chain. All the top pressure rollers, together with the 
saw, are enclosed in a box casting, which is provided 























Fic. 11 


chain to suit badly sawn or wet stock. The pressure 
and feed rollers are combined in one unit, which is 
adjustable vertically to suit the depth of timber 
being handled. The rolls are mounted in swings, 
pressure being applied to all by means of springs. 
As will be seen in the illustrations, the table is 
supported on a heavy casting. The latter has vertical 
slides machined at its rear to accommodate another 
casting, part of which forms an overhead arm carry- | 
ing the saw spindle. The latter runs in three dust- 
proof ball bearings and is arranged to rise and fall 
s0 as to compensate for wear in the diameter of the 
saw, and there is a locking device to ensure that the 
whole is held rigidly and that there is no vibration. 
The operating motor, which is of the squirrel-cage 
type, is mounted on a bracket carried from the over- 
head arm and is coupled direct to the saw spindle. 


CHAIN-FEED EDGING®AND SAWING MACHINE—SAGAR 


wheel and screw mounted on ball thrust collars, and 
there is an arrangement for locking the saw spindle 
slide. The feed mechanism is actuated by an endless 
chain which passes over sprocket wheels. This chain 
is fitted with a series of serrated metal lags, which are 
said to give a firm continuous grip on the material 
being sawn and to ensure that the latter is passed 
through the machine in an absolutely straight line. 
These lags are 6}in. wide, are machined on the top, 
bottom and sides, and are fixed to the chain by means 
of screws. Chain sprocket wheel brackets are fixed 
at each end of the main frame. The front bracket 
is adjustable horizontally by means of hand-operated 


| screw and worm gear, which is used to vary the 


tension or take up any slackness of the chain. The 
chain is self-adjusting laterally in its guideways and 
the mechanism is driven from the variable-speed gear 


| on a hinged bracket. 


Fic. 12—-HEAVY PLANING AND THICKNESSING MACHINE—SAGAR 


with a hinged gate to permit of the saw being fixed 
orremoved. This casting is carried on a double slide, 
which can be raised and lowered for different thick- 
nesses of material by means of a screw and hand 
wheel, there being a graduated index plate to show the 
height of the rollers above the surface of the table. 
In front of the first top roller there is a guard con- 
sisting of a series of adjustable brass fingers carried 
The ends of these fingers auto 
matically adjust themselves to the surface of the 
material and are claimed effectually to prevent 
“* kick-back "’ to the danger of the operator. 

The table is made in two sections mounted on the 
main frame at each side of the feed chain gap, on each 
side of which are fitted adjustable steel slides for the 
feed chain. The table is 5ft. 3in. long by 4ft. 2in. wide 
and material up to 26in. wide can be cut. An adjust- 
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able fence moves on a slide bar attached to the front 


end of the table. It is furnished with a dimensioned 
rule and an excentric hand cramp, and it can be used 
in any position on either side of the saw. 

This machine can take saws from Qin. to l5in. dia- 
meter, can deal with as short a length of material 
as 9in., and can cut to a maximum thickness of 4in. 
[he saw revolves at 3000 revolutions per minute and 
approximately 15 B.H.P. are required to drive the 
machine. 

Che machine illustrated in Fig. 12 is a heavy double- 
veared roller-feed planing and thicknessing machine, 


use, and be swung out of the way when not required. 
A cutter setting gauge is also provided. The cutter 
block spindle is 2}in. in diameter, and it revolves 
in dustproof roller bearings. A ball location bearing 
to prevent oscillation of the spindle when it is revolv- 
ing, and to eliminate end play, is also incorporated 
in the design. 

The table is 5ft. long, and it works on a frame having 
an inclined seating carried on the main frame of the 
machine to give a solid support under the cutter 
block and feed rollers. A wedge frame, which travels 
horizontally by means of hand wheel and screws, in 


in oil. The control is by hand lever placed in front 
of the machine. The feeding mechanism may be 
stopped without interfering with the cutter block 
spindle. 


The grooved feeding roller in front of the cutter 
block is of the seétional or divided type, which adapts 
itself to varying thicknesses. The sections or divisions 
are made flexible by spiral springs. The pressure 
apparatus for the front top feed roller is also of the 
sectional type, being built up of sections, each oi 
which is made flexible by 
accommodate varying thicknesses of timber. 


spiral springs, so as to 

















Messrs. Sagar apply the letters “LU. This 
machine has been specially designed for doing the 
heaviest and the finest work in planing and 
thicknessing framing, panels, boards, heavy timber, 
&c., such as are needed by a wide variety of trades 

building, joimery, cabinet making, wagon building, 
shipbuilding, aircraft manufacturing, &c. A feature 
of its design to which the makers draw particular 
attention is that all the working parts are arranged 
as closely as possible to the frame, so that there are 
no long unsupported gear wheel shafts or overhanging 
Moreover, there are no working” parts below 


to which 


also 


parts. 


FiG. 13--HEAVY PANEL PLANING MACHINE - PICKLES 


combination with the inclined seating, has been intro 
duced to give the required vertical adjustment to the 
table for different thicknesses of timber. The screws 
are fitted with ball thrust bearings to make the raising 
and lowering of the table easy. A gauge shows the 
exact position of the table and the thickness to which 
the board will be planed. The gaps in the surface of 
the table, through which the bottom feed rollers 
project, are shaped with solid lips to reduce the gaps 
to a minimum, which, as Messrs. Sagar point out, is a 
very important point when feeding timber at high 


speeds. There is a device for locking the table to 














FIG. 14—PLANING AND MOULDING MACHINE -PICKLES 


the floor line of the main frame, so that no special 
foundations are required. 

The cutter block and spindle are turned and shaped 
from a solid piece of nickel steel, and the former has 
a cutting periphery, 6in. in diameter. It is triangular 
in form, and it carries three cutters, each placed 
obliquely, so as to give a shearing cut. A lip or back 
iron is formed solid with the cutter block along the 
edge of each cutter to prevent splintering or "’ tearing 
out * when planing rough or cross-grained timbers. 
For truing the cutters while they are in motion, there 
is @ truing or jointing attachment, which can be 
instantly brought into position when required for 


the main frames when it is adjusted for thickness. 

The feeding mechanism consists of four rollers, 
each 5in. in diameter. Two are fitted in the work 
table, and two above the timber to be worked, one 
grooved roller being in front of the cutter block and 
one smooth roller behind it. All these four rollers are 
gear driven, separate correctly synchronised trains 
of gears being provided for the front and back pairs. 
A three-speed gear-box, which is arranged within 
the machine frame, gives speeds of 25ft., 37ft. and 
55ft. per minute. The gear wheels are made from 
solid nickel steel and are mounted on six splined solid 
nickel steel shafts, the whole revolving continuously 


pressure apparatus for the back feed roller is specially 
constructed to swing that buckling 
when planing thin boards may be prevented. A 

The countershaft revolves in ball bearings and is 
provided with a ball bearing loose pulley. It can be 
fixed on the same floor level the machine 
(6) above the floor level ; or (c) below the floor level 
in a trench or basement, the last named being fre 
quently preferable as less floor space is required and 
it gives greater freedom to the operator when dealing 
with timber coming from the machine. 

The machine, which requires 15 B.H.P. to drive 
it, is suitable for planing timber up to 30in. wide, 
and from a veneer up to Tin. in thickness. A cut 
jin. deep can, we understand, be taken if necessary. 

Other machines on Messrs. Sagar’s stand included 
semi-automatic chain-cutter hollow-chisel mortising 
and boring machines ; moulding and shaping machines 
and tenoning machines ; and a double-spindle recess- 
ing machine for stair strings. 

Several attractive machines were to be seen on the 
stand of John Pickles and Son (Engineers), Ltd., of 
Hebden Bridge. We have chosen for illustration the 
sectional feed panel planing machine, Type J.C., 
shown in Fig. 13, and the planing and moulding 
machine Type I C a, shown in Fig. 14. 

In the panel planing machine, the table, which is a 
massive casting, is raised and lowered on long inclined 
planes or slides to keep the alignment correct. The 
raising and lowering are effected by friction gear, 
and there is an index within easy reach of the operator 
which can be set to give the required thickness. The 
cutter spindle, which is of special high-carbon steel, 
rotates in double-row ball and roller bearings, and 
is driven by belt from both ends so as to give a 
positive and steady cut under all conditions. The 
block has a special lip construction to give a shear 
cut with straight irons, and may be fitted with three, 
four, or six cutters, according to the rate of feed 
required. The feed mechanism embodies a four- 
speed gear-box, which has a single pulley drive, and 
is under full control of the operator. It may be 
instantly stopped, started or changed whilst the 
machine is running, and it gives four rates of feed, 
i.e., 20, 44, 65 and 92 lineal feet per minute. 

The top front feed roller is of the sectional type, 
and it is claimed to grip equally well single wide boards 
or many narrow ones at once, no matter what their 
thickness. The sections are 2in. long and act indepen- 
dently of each other, all sections exercising uniform 
pressure on the work. The first pressure roller is 
also in sections, each part having an individyal rise, 
though the whole may be swung entirely clear when 
it is desired to adjust the cutters. The feed rollers 
are guarded to prevent chips alighting on them, and 
the back roller is furnished with a scraper to remove 
any chips that may adhere to it. 

A jointing and truing device to ensure that the 
cutting edges of the cutters are in a true circle, forms 
part of the equipment of the machine. It consists 
of a bar on which is mounted a slide carrying a car- 


on centres, 80 
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borundum stone. It is placed on the machine and 
the stone is drawn across the revolving cutters. <A 
countershaft running in. ball and roller bearings is 
also included in the equipment. It is fitted with fast 
and loose pulleys and a belt striking gear, and it forms 
a complete self-contained unit. 

The machine is made in seven sizes varying from 
24in. to 60in. wide and in weight from 52 ewt. to 
82 ewt. All sizes take timber up to Tin. thick. 

The planing and moulding machine shown in Fig. 14 
is a fine looking, workmanlike tool. It is, we under- 
stand, made in two sizes, the one to take material 
Jin. by 3in. and the other material 9in. by 4in., the 
first weighing some 70 ewt. and requiring 18 B.H.P. 


to drive it and the other weighing 85 ewt. and 














THREE-DRUM SANDER PICKLES 


requiring 22 B.H.P. In this machine a_ special 
devised and patented arrangement enables 
the cutter blocks to be changed without remov- 
ing a bearing. The spindle is withdrawn by means of 
screw gear and the change of blocks effected without 
any delay. This device is claimed to effect a con- 
siderable saving in running time, and, hence, to ensure 
increased production, since the blocks can be kept 
set up ready for any desired size of work, and time 
is not lost in changing the cutters when an alteration 
dimensions necessary. 

The main frame of the machine is a one-piece casting 
which is of a decidedly rigid character. The cutter 
spindles, which are of forged steel, revolve in heavy 
double ball and roller bearings. The bottom 


newly 


in becomes 


row 


of feed speeds up to 120ft. per minute in the standard 
machine, and the rate of feed may be changed without 
stopping the machine. The bottom rollers have a 
separate raising and lowering motion, as also has 
the front throat plate, inclined slides providing the 
means for effecting different cuts. This machine is 
also fitted with the device for truing up the cutters 
while in motion, referred to as being embodied in the 
panel planing machine. 

Among other machines particularly noticeable 
on Messrs. Pickles’ stand were some sand-papering 
machines—or ‘‘ sanders ’’—a semi-automatic chain, 
a cutter and hollow-chisel mortising and _ boring 
machine, and a builder’s tenoner, the last being speci- 
ally designed for tenoning, scribing, cross-cutting, 
cutting double tenons, trenching, &c. The feed of 
the three-drum sander— which is illustrated in Fig. 15 

is effected by means of a long, endless bed made 
up of numbers of rubber cups or pads which are rein- 
forced by internal steel plates. These pads are fixed 
to steel slats which travel on lubricated planed ways 
by means of endless chains. The flexibility of the 
cups or pads is said to ensure an even pressure on 
the work, and to prove very efficient for accommodat- 
ing variations in thickness of stock. The sander 
drums, which run in dust-proof ball bearings, have 
an automatic “take-up ”’ to avoid slackness in the 
paper band during working, and the makers have 
sought in the construction of the machine to ensure 
that the paper may be changed in a minimum of time. 
An oscillating motion is also given to the drums, so 
that they may be quickly disengaged if they are not 
sequired. An exhaust hood,is fitted over every drum. 

Mr. A. Cooksley, of Tabernacle-street, London, 
E.C. 2, had a varied selection of tools, including 
mortising machines, moulders, an over and under 
planer, saw benches and general wood workers. 
The machine illustrated in Figs. 16 and 17 is a com- 
bination wood-working machine, known as the L B M, 
which has been specially designed for works in which 
space is limited and in which a large number of 
wood-working operations has to be carried out. It 
can be supplied as a saw bench and surface planer 
only, and it can also be fitted for moulding, slot boring 
and mortising, or for hollow chisel mortising. Fig. 16 
shows the machine complete with an electric motor 
driving it, and Fig. 17 shows it set for slot boring and 
mortising. The body is a box section casting, and 
on it is fixéd a surface planing machine, which can be 
supplied in three sizes, 7in., 9in. or 12in. respectively 
with tables which can be adjusted for thickness of 
cut on inclined planes by hand wheel and screw. 
The cutter block is of the circular type, and its spindle 
is carried in ball and roller bearings. The tables of 
the planing machine are fitted with steel lips, and 


in and out, which is operated by hand wheel and 
screw, is 7in. The table can be raised and lowered by 
hand wheel and screw, and the maximum distance 
between the boring bit and the table when in the 
lowest position is 64in. On an average the machine 
requires from 2 to 3 horse-power to operate it. 
Another of the Cooksley machines exhibited was 
the panel planing and thicknessing machine—desig 
nated C Q C—which is shown in Fig. 18. This machine 
is intended for all classes of thicknessing work, and 
is arranged with the feed pulley and the cutter block 
pulley on the same side, so as to take up as small a 
space as possible. The table is raised and lowered 
by the hand wheel seen on the right-hand side in 
the engraving. The spindle revolves in ball and roller 











FiG. 18—PLANING MACHINE COOKSLEY 


bearings, and is carefully balanced. The adjustments 
for both feed roller and pressure bar can be readily 
got at. On the left-hand side they can be adjusted 
from the top, and on the right-hand side from th« 
outside of the machine. The pulley for driving the 
feed rollers has two speeds, and the feed gear is 
controlled by means of a friction clutch. The machine 
is intended to plane up to l6in. by 9in., and, on an 
average, it requires 3 horse-power to drive it. 
The Midland Saw and Tool Company, Ltd., 
Summer-lane, Birmingham, exhibited its *‘ Midsaw 
for which a large number of claims are made. It is 
a universal woodworker, and with it, it is stated, 
over thirty different operations can be performed. 
Thus it is described as being a saw bench, a surface 
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Fic. 16-COMBINATION WOODWORKING MACHINE COOKSLEY 


cutter spindle, together with the main frame, are made 
to draw out so as to facilitate setting and sharpening 
the cutters, and also be raised or lowered on 
a wedge-piece bed. The top cutter spindle is of the 
open type so as to be easy of access, and it can be 
raised and lowered from the front on slides. The 
side cutter spindles are arranged one in front of the 
other, and have horizontal adjustment to suit varying 
widths of timber. The bottom and side head pressure 
rollers, which are of the sectional type, revolve in 
ball bearings. They may be thrown clear of the 
cutters, so as to enable the latter to be got at, and 
they have a raising and lowering 


can 


also separate 


mechanism. The top pressure rollers are also sectional 
and each has an independent spring adjustment. 
The feed is effected by means of four large diameter 
rollers, which are actuated through a four-speed gear- 
box with machine-cut gearing, which gives a range 


Fic. 17 


also with a fence which can be canted to 45 deg., and 
has quick adjustment. The saw bench is fitted with 
a 14in. saw, which has a top guard and is also guarded 
below the table. The table of the saw bench, which 
measures 2ft. 8in. by lft. 3in., is arranged to rise and 
fall at one end by hand wheel and screw. There is 
an adjustment at the other end of the table, so that 
the latter may always be kept horizontal, and a groove 
is planed in the table, so that a cross-cutting fence 
can be fitted. The saw fence, which is arranged to 
cant, is quickly detachable, and the maximum distance 
between it and the saw is 6in. The saw spindle revolves 
in ball bearings and the end has a slot in it 4in. long 
by };in. wide, so that all classes of moulding work 


MACHINE SET FOR SLOT BORING AND MORTISING- COOKSLEY 


planer, a panel planer and thicknesser, a moulder, a 
mortiser—slot or hollow chisel—a borer and a 
tenoner, and that, with extra attachments, it can 
be used for dovetailing, as a turning lathe, for corner 
locking, for plane iron grinding, and for mould iron 
grinding. The circular saw is 14in. in diameter. 
Among other exhibitors of wood-working tools were 
Dening and Co., Ltd., of Chard, Somerset, who showed 
planing and thicknessing machines, various types of 
saws, moulding, boring and mortising machines ; 


|and the Dominion Machinery Company, Ltd., of 


Halifax, which had on view its Super-Elliott com- 
bination woodworker, a combined chain and chisel 
mortising machine, a sanding machine, saws, a sur- 


can be done in the ordinary manner of the French | facer and thicknesser, &c. 8. Tyzack and Son, Ltd., 


spindle. 


measures lft. 5in. by 10in., has a longitudinal traverse, | tools for all purposes, including their “ Super-Seven ; 
operated by hand lever, of 7in., and the boring travel | power universal woodworker, saw benches, mortising, 





The slot boring and mortising table, which | had an excellent and representative assortment of 
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drilling, planing, surfacing and moulding, mitre- 
cutting machines. On the fascinating stand of 
Richard Melhuish, Ltd., of 50-51, Fetter-lane, London, 
E.C. 4, which, of course, was stocked with a host of 
tools for other purposes, there were also some for wood- 
we king. 

Considering the nature of the Exhibition, it was 
rather curious that there were not more exhibits 
devoted to sewage disposal. The stand of Tuke and 
Bell, of Lincoln’s Inn-fields, London, W.C. 2, stood 
practically by itself in this connection, with a display 
of various apparatus specially designed for the 
purification of sewage not only for country houses, but 
for larger installations as well. W. H. Willcox and 
( Ltd., of 32-38, Southwark-street, London, 
s.E. 1, also exhibited examples of their ‘‘ Penberthy ” 
antomatioc cellar and sump drainers. 

Lack of space prevents us from saying much about 
ihe remainder of the exhibits. Bending machinery 
for tubes or rods was shown by Cement and Steel, 
Ltd., Isleworth, Wm. Kennedy, of West Drayton, 


ind Skylux, Ltd., of Great St. Andrew-street, 
London, W.C.2; small tools by Chas. Churchall 


nd Co., Ltd., of 9-15, Leonard-street, Finsbury, 
London, E.C.2; Arthur Collier, of 453, Brixton-road, 
London, 8.W..9; Honeywell Bros., Ltd., of 79, Mark- 
lane, London, E.C.3; Kango Company, Ltd., of 
78, Petty France, Westminster; Richard Melhuish 
and Tyzack and Son, Ltd.; and ventilators by Croggan 
and Co., Ltd., of 16, Upper Thames-street, London, 
.C.4; Easiwork, Ltd., of 303, Oxford-street, 
London, W.; G. A. Harvey and Co., Ltd., of Green- 
wich Metal Works, London, 8.E.7; and Rhodes 
Chains, Ltd., of 8-10, Charing Cross-road, London, 
W.C, 2. 








The Chemical Treatment of Coal 
on the Continent. 


[vy the depression of the coal industry has assumed 
a particularly acute form in Great Britain, the con- 
ditions are scarcely less serious on the Continent, 
where coal mining is subjected to exactly the same 
economic difficulties. Depending less on foreign 
markets, coalowners in France, Germany and Belgium 
have not felt the pinch so seriously as to compel them 
to close down pits, and, except in the Saar, to dis- 
charge considerable numbers of men, although the 
number of unemployed miners is steadily increasing. 
If the causes of the depression were temporary, there 
would be no special concern for the future, but, for 
the first time in the history of the industry, coal has 
relinquished its unchallenged supremacy and is losing 
ground before the progress of liquid fuels and hydraulic 
power, while the consumption is further restricted by 
the more economical use of coal itself. The policy of 
utilising all available of native fuels has 
encouraged the more extensive employment of other 
materials, such as wood, even to the conversion of 
huge quantities of sawdust and wood refuse from the 
sawmills into composite fuels. No means are neg- 
lected by continental countries to limit the purchases 
of foreign coal. While the world’s output of coal is 
increasing the consumption is diminishing. The pro- 
duction has augmented with the opening up of new 
seams in the Belgian Campine and elsewhere, and by 
the more extensive employment of coal-cutting 
machinery. In a recent conference before the Société 
de l’Industrie Minérale in Paris, Monsieur Charles 
Berthelot, who has done so much to help forward the 
movement in favour of the synthetic production of 
liquid fuels and nitrogenous products from coal and 
lignite, said that the surplus production in Europe 
alone was 80,000,000 tons a year. At the same time 
the consumption of liquid fuel is developing rapidly. 
In France the petrol consumption grows at the rate 
of 24-5 per cent. a year. That, he remarked, was 
dangerous for the national economy, and a solution 
can only be found in the chemical treatment of coal 
for the production of liquid hydrocarbons. French 
chemists have always been doubtful about the com- 
mercial value of the Bergius hydrogenation process, 
particularly for the treatment of French coal, which 
is, for the most part, not sufficiently bituminous, and 
until quite recently they have centred their atten- 
tion upon investigating the nature of various cata- 
lysers, with results that have proved highly inter- 
esting. They appear now to have come round to the 
belief that the catalytic process can only be accessory 
to a more general method, such as the low-temperature 
carbonisation of coal, which has so far been neglected 
in France. The progress being made in Germany 
with this process has convinced the French that low- 
temperature carbonisation offers the only prospect of 
an early successful commercial treatment of coal. 
Monsieur Berthelot admits that his compatriots have 
been mistaken in their appreciation of that process 
and urges that they should take it up again more 
seriously. Whatever may be the future of the cata- 
lytic method of obtaining synthetic liquid fuels from 
the products of coal distillation, there is much to be 
done before it can be worked commercially, although 
encouraging results are claimed to be achieved with 
the production of alcohol from coke oven gases. 

It is estimated that 12,000,000 tons of coal will 
have to be treated to produce 2,000,000 tons of liquid 
fuel, representing one-fifth of the French require- 
ments, but the value is increased in the ratio of 1-2 


sources 


to 3, to say nothing of the profits accruing from other 
by-products. The world’s available resources in 
coal and lignite are stated to be 3000 million tons, 
so that the existence of the new industry for the 
chemical treatment of solid fuel would be assured for 
a practically unlimited period. Apart from the 
saving of waste, which is unavoidable when handling 
coal, the treatment of the fuel at the collieries for the 
production of liquid hydrocarbons and other products 
offers obvious advantages. Coalowners would be 
able to supply either solid or liquid fuels, according 
to the requirements of customers; they would find 
it much easier to stock synthetic petrol than six times 
its weight of coal, and they would also possess much 
greater facilities for contracting forward sales over 
long periods, thereby ensuring constant employment 
at the collieries. At present, both methylic alcohol 
and petrol are obtained from coal, but the cost of 
methylic alcohol is relatively high, in view of its 
low heat value. Nevertheless, the spirit is being 
produced commercially at the Béthune Collieries at 
the rate of several tons a day, together with other oils 
and by-products that add to the profits of the chemical 
treatment. The Courriéres Collieries will soon follow 
their example, and another big colliery in the Pas de 
Calais proposes to lay down a plant for the pro- 
duction of 100 tons of methylic alcohol a day. Exten- 
sive experiments have been carried out with the use 
of methylic alcohol as a fuel for motor cars, It does 
not corrode or soot, while the engines run much cooler 
than with petrol, and are more fiexible in power. 
The heat value of methylic alcohol can, of course, be 
increased by the addition of benzol or ethylic alcohol. 
While the French attach considerable importance to 
the production of alcohol, both as a fuel and for 
purposes of national defence, they are in great need 
of hydrogen, the production of which in France does 
not exceed 500 million cubic metres a year, corre- 
sponding with the production of 200,000 tons of 
ammonia and 300,000 tons of methylic alcohol. 
This is a small amount compared with the consump- 
tion. Hydrogen is indispensable for synthetic opera- 
tions, but it cannot all be obtained from coke oven 
gases, and other sources from which to produce the 
gas must be found. In the opinion of Monsieur 
Berthelot, the most important of these will be an 
increasing production of water gas. This will open 
up a considerable market for metallurgical coke, the 
production of which will increase so enormously with 
the construction of modern gas-heated coke ovens 
of great capacity that the problem of disposing of the 
coke resulting from the creation of the new industry 
for the chemical treatment of coal is one that will 
have to be seriously considered. It is believed that 
with a suitable organisation amongst owners of blast- 
furnaces, coke ovens and steel furnaces, it will be 
possible to reduce the consumption of coal to 
1800 kilos. per ton of finished steel. At present the 
average consumption in France is declared to be not 
more than 2000 kilos., whereas in Great Britain, 
affirms Monsieur Berthelot, the consumption is at 
least double that quantity. 


In Germany and France different methods have 
been employed for obtaining synthetic liquid fuels 
from the products of coal distillation in a more or less 
tentative manner, and in the former country marked 
success has been achieved with the production of 
alcohol and even petrol. The hydrogenation process 
is producing large quantities of benzol, but the amount 
can never be so considerable as to do more than con- 
tribute to the solution of the fuel problem in a limited 
measure. The Germans affirm that a benzol fuel was 
employed in the Bremen flight across the Atlantic. 
The French have now come round to the view that a 
rational solution can only be found in the synthetic 
production of liquid fuel from coke oven gases and 
from water gas. In both cases suitable producers 
must be found, one that will produce gas from all 
kinds of common fuels for heating coke ovens and 
another for water gas that will not need the use of 
graded coke, as at present. All the new coke 
ovens have been designed to be heated with coal gas 
or producer gas. So far as the French collieries are 
concerned it is absolutely essential to be able to use 
the poor coals for the production of gas to heat the 
coke ovens, while it must also be possible to utilise 
a large range of coke sizes for the production of water 
gas. When this is done there is reasonable expecta- 
tion of obtaining considerable quantities of cheap 
liquid hydrocarbons. So far as Belgium is con- 
cerned, the situation of the colliery industry is so 
serious that it has been found necessary to proceed 
at once with a complete organisation for the dis- 
tillation of coal in order to recover by-products that 
will command a ready market. The Commission 
appointed by the Belgian Government to investigate 
means of relieving the colliery industry recommends 
the creation of a central body for the sale of industrial 
coal, and one such office is being constituted for the 
province of Hainaut and the Campine, and it is 
hoped that another will be formed for the Liége 
district, although that is rendered difficult by the 
considerable number of small coalowners. The real 
solution, however, is likely to be found in the forma- 
tion of two groups of coke oven owners, one in the 
Borinage and the other in the Charleroi basin, and 
both sharing the Centre coalfield. Those companies 
will construct two vast works for the distillation of 
coal and the recovery of by-products, and will adapt 





their installations to future progress in the chemical 




















































































treatment of coal. Each of the companies is asso- 
ciated with one of the great chemical firms. On the 
completion of the new works all the old coke ovens 
will be extinguished. The capital involved in this 
enterprise is considerable, and its importance is, 
in fact, an obstacle to the more rapid development of 
the new industry in France, where it is suggested that 
all the industries interested should collaborate in the 
chemical reorganisation of the colliery industry. 
This has already been done on a small scale with the 
synthetic production of liquid fuel by the catalytic 
process, but it is doubtful whether such a vast amount 
of capital as is necessary will be forthcoming until 
there is some definite basis upon which the new 
industry can be established. The Lerseberg works in 
Germany, which has been laid out for an annual 
production of 120,000 tons of liquid fuel, cost nearly 
£2,000,000. This was a first installation, and the cost 
was necesarily heavy, but the expense involved in 
the creation of a new industry, at present in a more 
or less experimental stage, may, nevertheless, be 
expected to delay a reorganisation which, it is hoped, 
will eventually bring permanent prosperity to the 
colliery industry. It is not merely a question of 
recovering by-products. From the point of view ot 
continental scientists and economists, an essential 
achievement is the synthetic production of liquid fuels 
in sufficient quantities and at a low enough cost to 
compete with imported petrol. It is the cost which at 
present dominates the whole question of producing 
liquid fuels from coal. 








Institution of Mechanical Engineers. 


THE last general meeting of the present session of 
the Institution of Mechanical Engineers took place 
on Friday evening last, April 20th, when a large 
number of members attended. 

In opening the meeting, the President, Mr. Richard 
W. Allen, made reference to the loss which the Insti 
tution had sustained in the recent death Mr. 
Henry Davey, to whose son a letter of sympathy had 
been sent in the name of the Council and members of 
the Institution. 

The President then made the announcement that 
Mr. F. H. Norwood, who, as honorary treasurer, has 
served the Institution so well for the past thirteen years, 
had intimated with regret the necessity of his relin- 
quishing that office, on account of his retirement from 
the joint managership of the Charing Cross branch of 
the National Provincial Bank. Mr. Allen thanked 
Mr. Norwood for the help and sound advice which he 
had always given to the Institution, and on behalf 
of the members then presented him with a grand- 
father clock as a memento of the services which he had 
rendered. Replying, Mr. Norwood said that he had 
always esteemed it an honour to be connected with 
the Institution, and he thanked General Mowat and 
his staff for the great courtesy they had always shown 
him and the bank officials. The President then 
moved and Mr. Asa Binns seconded that Mr. Harold 
Robinson, Mr. Norwood’s at the bank, 
be elected honorary treasurer, which was unanimously 
carried. 

Two papers were then presented, and a joint dis- 
cussion followed. The first was on “‘ The Causes of 
Failure of Wrought Iron Chain and Cable,’ by Dr. 
H. J. Gough and Mr. A. J. Murphy, and the second 
was the Third Report of the Wire Ropes Research 
Committee, which was presented by the reporter to 
that Committee, Dr. W. A. Scoble, of Woolwich. 
We reprint the first paper in an abridged form else- 
where in to-day’s issue, and the second paper will be 
dealt with in a subsequent issue. In thanking the 
authors for the able way in which they had introduced 
their papers, the President said that engineers could 
not fail to observe the brutal manner in which chains 
were treated, both aboard ship and in engineering 
works. Dr. Gough and Mr. Murphy had conferred 
a benefit on engineers generally, he thought, by con- 
firming the reasons for the periodical heat treatment 
of chains. Chains were frequently treated barbar- 
ously. In particular, in the foundry, where, when 
lifting moulds of uncertain weight, with slings having 
twisted links, accidents were not uncommon. With 
regard to the report presented by Dr. Scoble, the 
President remarked that it was the third presented 
by the Wire Ropes Research Committee. The first 
appeared in 1920 and the second in 1924, and with 
that of to-day constituted almost a life’s work on the 
part of Dr. Scoble. That work was now being con- 
tinued on larger ropes. 

Mr. Daniel Adamson, who opened the discussion, 
said that all would appreciate the value of the original 
matter contained in the first paper, and the way in 
which’ the effect of the local hardening of wrought 
iron chain had been dealt with. An explanation had 
been made of the difficulties met with when working 
with chains and reasons given for the regular annealing 
process prescribed by Government regulations. He 
asked the authors whether the same kind of thing 
would happen with steel chains. In America and 
also in Sheffield, he believed, large studded cables 
were now being made in cast steel. The making of 
such chains with the links cast in position was an 
object-lesson in skilled moulding. Speaking as the 
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chairman of the Wire Ropes Research Committee, 
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it appeared to him that there was little to discuss in 
the third report, but much to reflect upon. The effect 
of pulley diameter was raised by Mr. Biggart in his 
paper read before the Institution of Civil Engineers, 
and in the second report of the Committee, it was 
indicated that if the diameter of the pulley were 
to be increased by two rope circumferences from 6in. 
to 8in., then under similar conditions the life of the 
rope would be doubled. The present report confirmed 
that increase with diameters which were in the region 
common to ordinary overhead crane practice. The 
results now appeared to show that if the pulley dia- 
meters were successively increased in the geometrical 
progression of one-third for each step beyond 6in., 
then one would get approximately throughout the 
experimental range, a result which he personally 
thought he had found years ago, namely, that the 
life of the rope would be doubled for every one-third 
increase in the diameter of the pulley. He had 
worked out curves on these lines, which are shown in 
the diagram, Fig. 1. The paper, Mr. Adamson went 
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tion into the failure of wrought iron chain be under- 
taken by the National Physical Laboratory. He con- 
gratulated the authors on the able way in which the 
research had been carried out and the results pre- 
sented. Although normalising might be as good as 
annealing as regards removing brittleness, there was 
a difficulty in carrying out this process in the average 
engineering shop or proving house. The Factory 
Department was, he thought, gratified to find that 
the low-temperature annealing process was satis- 
factory. Experience had shown that regular anneal- 
ing had prevented accidents, many of which were 
caused by unannealed chains. He was pleased to 
state that the actual chains tested would be placed 
on view in the National Industrial Museum, Horse- 
ferry-road. In conclusion, he would ask the authors 
whether they considered that re-testing to proof- 
load was desirable, and if that was necessary if 
no additions to the chain had been made. He 
desired to know also if the temperature of 650 deg. 
Cent. was the minimum temperature for annealing. 
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on to say, mentioned several practical points, and he 
would suggest that members would be wise to make 
deductions from these large-scale laboratory experi- 
ments, and apply them to practice, so that in about 
a year’s time they would be ready to discuss the results 
obtained with 2in. ropes upon which experiments were 
now proceeding. 

Mr. J. E. Fletcher, of N. Hingley and Sons, Ltd., 
speaking as a chain cable maker, made reference to 
that part of Dr. Gough’s paper which dealt with failures 
characteristic of overheated wrought iron. He 
pointed out that it was the custom for chain makers 
to heat the material up to a temperature which prac- 
tically normalised the chain link before the process 
of manufacture began. The authors, by heating good 
wrought iron bars up to 1400 deg., 1200 deg. and 1100 
deg. Cent., and breaking the specimens with hammer 
blows, had shown that the bars heated to the highest 
temperature revealed the greatest brittleness. That 
part of the paper might, he thought, be rather mis- 
leading. In chain making the iron had to be heated 
up to the welding temperature, but it was not em- 
brittled or burned and no damage was done to it. He 
asked the authors how long the bars tested were 
subjected to the temperatures named. The photo- 
micrographs seemed to indicate a growth in the 
size of the slag particles, which led him to conclude 
that the bars had been heated too long to give good 
results. With regard to the fractures of “ burnt ”’ 
links, these were peculiar and strangely suggestive 
of some foreign material which was a bastard mixture 
of iron and steel. The fractures were significant of 
‘* steely ’’ iron, and showed, he thought, the danger 
of using such material. In practice, dirty welds 
were occasionally met with, but the actual number of 
returns of defective chain from unknown causes 
were very small. Returned chains were generally 
those which had been subjected to rough treatment, 
and the failures were easily diagnosed. Some points 
brought forward by the authors were valuable, 
showing that by annealing at temperatures between 
650 deg. and 750 deg. Cent. defects could be remedied. 
Many of the failures were caused by the absence 
of periodical annealing, and rough usage which, as 
the President had said, was very prevalent in foundry 
work. The annealing temperature range of from 
650 deg. to 750 deg. Cent. had not been arrived at 
by accident. It had been the subject of careful 
investigation by the research staffs of manufacturers 
of wrought iron, and had been shown to give the best 
results. With regard to normalising at high tem- 
peratures, one resulting effect was that the outside 
of the chain became too soft, and was unable to 
withstand the abrasion which was encountered, espe- 
cially in marine service. 

Mr. Stevenson Taylor, of the Home Office, outlined 
the events which had led to a recommendation being 
forwarded by that Department to the Department of 
Scientific and Industrial. Research that an investiga- 





Mr. H. P. Lloyd, of the White Cross Company, 
welcomed Dr. Scoble’s paper as a contribution to the 
none too extensive literature on wire ropes. He 
suggested that more information should be given 
with regard to the wire of which the ropes were made, 
particularly with regard to the carbon content, the 
heat treatment of the wire and the cold-working effect 
which the material had received before finishing. 
With regard to the comparison of acid and basic 
steel wires, it was unfair, he thought, to put basic 
steel first, as the 0-07lin. diameter wire would give 
a higher bending resistance, owing to its smaller 
diameter, as compared with the 0-096 acid steel 
wire. If like were compared with like, the acid steel 
wire would be shown to be superior. With regard to 
the recommendation in the report that the top place 
should be given to the 6 x 12 rope construction, it 
should be remembered that the stresses were in tons 
per square inch. A rope of that construction could 
not be used in all cases, and the 6 x 12 rope had a 
breaking load only two-thirds that of the 6 19 
construction for the same dimensions. He would 
suggest that ropes of other constructions be also 


tested. In America a type of rope was in practical 
use in which the wire strands were placed in line 
contact instead of point contact. In the 6 19 


cable the wires tended to cut each other in working, 
thereby producing earlier fractures. 

Mr. E. Taylor, of Messrs. Baylie and Son, who 
referred to his fifty years of experience in the annealing 
and testing of chains, expressed his agreement with 
the findings of Dr. Gough’s paper. When cables had 
been annealed they had to be carefully gone over by 
special experts, who removed and replaced strained 
links. If a chain had been badly used, it would 
stiffen with the proof load. Very expert examiners 
would be required to go over the chain if testing were 
to be dispensed with. He asked the authors how 
many times a chain might be annealed before rejection. 

Mr. H. C. Else, of William Cooke and Co., Ltd., 
asked whether Dr. Gough had any comparative figures 
for chains made from genuine wrought iron, as against 
wrought mild steel chains. 

Mr. W. Haggie, of Haggie Brothers, Ltd., confirmed 
what Mr. Lloyd had said with regard to the com- 
parative merits of acid and basic steel wires, and 
supported the suggestion that like ropes should be 
compared with like. 

Professor Lea said that there were one or two criti- 
cisms of Dr. Scoble’s paper of fundamental import- 
ance. The curves in the paper showed the maximum 


stress ps = ; ~ A plotted against the number of 


repetitions. He suggested that it would have been 
more instructive to have plotted the range of stress 
for certain mean stress and then to have deduced 
the curves showing safe range of stress for given mean 
stress and minimum and maximum stresses. Fig. 2 


is such a curve. The range of stress for different 
mean stresses for cold-worked and quenched and 
tempered steels can be shown by such curves. 
AC = BC was the tensile strength of the material, 
i.e., AB is drawn at 45 deg. Let Am be any mean 
stress during a cycle, then mn was also the mean 
stress. The safe range of stress for any mean stress 
mn for, say, 1,000,000 repetitions, was then r ¢. 
The value of r¢ at zero mean stress was r,¢,. Certain 
points were plotted on this figure from the report. 
They were not very consistent, indicating fairly 
clearly that the behaviour of the ropes was not as 
assumed in the formula quoted above. That, how 
ever, for the moment was unimportant. Suppose that 


A was 10 tons per square inch, and that 4¢ Br r, 


represented the safe range curve. That value, as a 
matter of fact, appeared to be well outside all the 
experimental points to be obtained from the report. 
Now, let it be supposed that the rope did not twist 
as it went over the pulley. The point a,, correspond 
ing to 10 tons per square inch, then represented th« 


Ed, 
A’ and a,b, the value of D for the 
given wire for fracture at, say, N repetitions. If, 
then, a factor of safety s was required, the value of 
x 


minimum stress 


» = 
- s of a,5,, or should be 4-2 tons 


per square inch if the value of 5S was 10. 


should be equal to 


In that 


D 
case, taking E as 12,500 tons per square inch, j 
¢ 


12,500 : 
4-2 3050 nearly, instead of the values shown 
— oe F . D ome 
in Figs. 7 and 8 of the paper. If 7 wes 570—-see 
Lf 


— E 
Fig. 7 of the paper—then j was 22 tons per square 
¢ 


inch, and the real factor of safety was less than 2. 


If the lines « B and v B were taken instead of ¢,B 


and r,B, then the factor of safety for 570 was 
a, b, 
22 

Professor Lea, a further case to be considered before 
the real factor of safety could be obtained. When a 
rope in practice moved on and off a pulley there was 
always the possibility that it twisted. Neglecting 
any possibility of torsional stresses, it was still neces 

sary to consider the likelihood of a wire being turned 
over in consecutive cycles, and thus a wire might be 


, and was about 1-4. There was, however, said 
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moved in to the pulley and with cd in tension the 
next time. Thus there was a possibility of a range 
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| Pa 
of stress of + D being superimposed on to the stress 


Pp 
A- 
maximum safe range of stress would be, for a given 
number N cycles, say, cd, or it might be c'd'. If 

2Ed 
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ey 
the factor of safety. If the lowest stress governs the 
failure and « B and vw B weré taken as the range 





Then the mean stress would be at / say, and the 


cd 
and cd the range, then a7 was probably 


curves, might be the factor of safety. 


. esSs 
then a dy 


If D was L5in., A was 10in. and d was 0-036in., ¢.c., 
2 = 417, the factor of safety was less than | or the 
rope was likely to break in less than N repetitions, 
w B and qB might reasonably be taken as enclosing 
the experimental results from the report. At zero 
mean stress uv represented the maximum value of 
the range of stress obtained from Wohler tests, 
referred to in the report, at zero mean stress. There 
seemed to be every probability, however, that those 








values were all low, owing to the method of holding 
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ind testing the specimen. Professor Lea said that he 


had a good deal of data obtained from cold-drawn | 


wires which he proposed to offer to the Institution in 
the form of a paper at an early date. 
Mr. A. J. Murphy then briefly replied to the dis- 
ussion on the first paper. He said that he would only 
deal with one or two points, and would answer fully 
1 writing. Several speakers had raised the question 
if the behaviour of mild steel compared with that of 
vrought iron. It was quite unlikely, he thought, that 
the same procedure would be followed in the case of 
teel chains. The research 
embrace mild steel and the higher carbon steels. 
in reply to Mr. Fletcher he said that the bars in the 
iverheating tests were exposed for a quarter of an 
hour. Although the experiments showed brittleness 
vhen heated to temperatures over 1100 deg. Cent., 
other considerations in practice, such as 
improved welding properties, which would outweigh 
the heating effect. In any case, the welding tem- 
perature would not reach 1400 deg. Cent., which was 
hut 100 deg. below the melting point of wrought iron. 
With regard to the peculiar fracture referred to by 
Mr. Fletcher, that particular link was from an 
\dmiralty chain made in this country, and only 
quite recently he had seen samples of best quality 
English irons which showed the same type of fracture. 


arose 


had to be extended to | 


the load handled by a chain, a more satisfactory 
method is that which has been in use for many years 
by the company with which I am connected. 

After every 4000 tons lifted the chains are removed, 
the lubricant burnt off, and each link is subjected to 
a careful examination, including gauging for wear. 
Should any defect be observed, the chain is sent for 
repairs, but if no repairs are necessary the chain is 
immersed in a tank of oil for a period not less than 
three days, when it is ready to return to work. 

When 48,000 tons have been lifted the chain 
receives the same treatment and inspection as above, 
and on completion of this it is despatched to the 
makers to be repaired, if necessary, and annealed, 
after which it is tested at Lloyd’s Proving House. 

On completion of 144,000 tons lifted the chain is 
taken off and scrapped. The tonnage given only 
refers to weight of coal lifted, and the total weight, 
including grab, &c., will just about double the figures 
given. 

Fig. 44 shows a defective weld discovered during 
examination. 

The first two causes of failure given by the authors 
can be classed under the one head of defective work- 
manship. 

There is a somewhat prevalent idea that the weld 
is the strongest part of a link, but practice does not 

















FiG. 4--EXAMPLES OF DEFECTIVE WELDS 


Owimg to lack of time there was no opportunity 
tor a further reply, and many speakers who had 
announced their intention to take part in the dis- 


cussion were unable to do sO. 


Mr. R. C. MacDonald, chief mechanical superin- 
tendent of the South Metropolitan Gas Company, 
has sent us the following contribution to the discus- 
sion which he had prepared, and of which a copy has 


been sent to the Institution to be included in the 
* Proceedings *’ 
As a result of their investigations, the authors 


come to the conclusion that the three main causes of 
failure of wrought iron chain are: 


(1) Overheating, or burning during manufacture. 
(2) Deterioration of the weld, due to undetected 
defects. 
(3) Insufficient annealing. 
There should be no difficulty in overcoming the 
third although annealing that 
requires careful supervision. 


cause, Is a process 

[ remember once witnessing a performance that 
Was supposed to represent annealing. It left 
to an under foreman to carry out during the New Year 
holidays. A quantity of old timber was built into 
fires about 15ft. diameter. A large number of chains 
and slings were laid on the timber, and then more 
timber was piled on top of the chains. The fires 
were set going, and the chains left until the fires had 
burned out and the ashes cooled down. When |] 
arrived on the scene a heavy shower of sleet was 
falling, and some parts of the chains near the outside 
of the fire were exposed to the weather, while those 
in the centre were very hot. It would appear that 
the only satisfactory method ‘of annealing is in a 
muffle, where the temperatures can be regulated with 
some degree of accuracy. 

Government regulations only demand that chains 
shall be annealed at certain periods, without any 
reference to the load handled. During the specified 
period a chain may lift anything from a few tons to 
hundreds of thousands of tons. It is quite evident 
from the work done by the authors that the brittle 
condition which causes failure is produced by usage. 
Therefore, where it is possible to keep an account of 


was 





bear this out. Our experience proves that it is most 
exceptional for a link to fail at any other part than 
at the weld. 

Figs. 48 and 4c represent examples of defective 
welding and overheating. This failure at the weld 
not surprising, when studies the methods 
adopted in chain manufacture. 

Some years ago I made special visits to the works 
of most of the chain makers in Staffordshire, and the 
thing that struck me most was the unsatisfactory 
manner in which the links were scarfed before welding. 

Fig. 4p illustrates a sample link obtained from 
a firm having a high reputation as a chain maker. 
This link was taken from the workman just before 
welding, and it was agreed that it a fair 
average job. You will observe that the scarfs are 
very irregular, and there is every likelihood of slag 
or dirt being included in the weld. The wonder is 
that good links are produced, and it is only fair to the 
workmen to say that in spite of bad scarfing the 
average weld produced is good, but, after all, the 
chain is no safer for having 999 good links if there is 
a single bad one in it. The impression formed as a 
result of those visits was that with the existing 
methods of manufacture it was impossible to guarantee 
that any chain produced was sound in every link. 

It appears to me that the subject of chain making 
is one that deserves to be thoroughly investigated 
by this Institution, with a view to improving the 
methods of manufacture. 
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Electric Transmission of Power 
for Propelling Ships. 


ALTHOUGH electrical engineers do not advocate the 
application of electric transmission for every kind of vessel, 
it 1s believed that in many cases it offers great advantages. 
Dealing with this matter in a paper read before the Rugby 
Engineering Society on April 4th, Mr. J. W. Belsey, of the 
British Thomson-Houston Company, said that the turbine 
electric drive was applicable to the larger powers, such as 
3000 shaft horse-power per propeller and upwards, and 
where a variable schedule of speed was required or where 
it was absolutely necessary to maintain a definite speed 
over a long voyage and to have sufficient power in hand 





so that time lost due to fog or weather or other reasons 
could be made up. Assuming a vessel had to maintain a 
definite sea speed throughout a long voyage of, say, 
16 knots, at that speed the power required might be, say, 
10,500 shaft horse-power ; but in order to make that speed 
under all conditions of weather, &c., it would be necessary 
with a geared ship to engine her for, say, 16,500 shaft 
horse-power, which would give a sea speed of 184 knots, 
so that probably 80 per cent. of the sea time this vessel 
would be working below her rated power and would not 
be operating economically. With turbine electric drive, 
however, it would only be necessary to fit turbo-generators, 
each of sufficient capacity to take care of the 10,500 H.P. 
condition and to run the vessel normally with only one 
generating set, the other turbine and its auxiliaries being 
shut down. If necessary, however, the second set could 
be brought into service and a higher speed could thus be 
obtained, the result being that the fuel consumption per 
unit power would be practically the same under both 
conditions. 

A certain amount of misconception appeared to exist 
concerning the actual efficiency of turbine electric 
machinery. The efficiency of transmission varied with the 
size of the machinery and was best in the case of large 


machinery, as indicated by the following table : 

No Prop : Efficiency Excita Overall 
S.H.P ot r.p.m tion 

genrs | Altern'r. Motor 

Percent. Per cent. Per cent 

3,000 i 100 05-5 05-8 1-33 90-17 
4,000 l 105 95-8 06-4 1-31 91-19 
5,000 1 105 96-2 96-5 1-3 91-6 
6,000 2 110 95-5 95-8 1-33 90°17 
8,000 2 110 05-8 06-4 1-31 91-19 
10,000 2 110 96-2 96-5 1-25 91-65 
17,000 2 110 96-4 97-5 1-2 92-8 
22,000 2 110 96-6 07-5 1-1 93-1 
50,000 180 96-8 97-6 1 03°45 
80 000 4 190 97-0 07-7 8 03-9 


In comparing these figures with those said to be obtained 
with a geared turbine drive it was necessary to remember 
that electrical engineers could measure within a 
fraction of 1 per cent., but it was not possible to measure 
the losses in a geared turbine, and it was therefore extremely 
difficult to make a true comparison between mechanical 
and electrical transmission. 

After referring in detail to various losses in a geared 
turbine that should be taken into account and the 
arising from the astern turbine, the author summed up the 
advantage of the turbine electric drive follows : 
(a) Increased efficiency owing to the use of the higher 
speed turbine; (6) increased efficiency owing to the 
elimination of the reverse turbine (c) increased 
efficiency owing to the elimination of all cross-over con 
nections between the turbines, as in the electrical 
the turbine built in one casing; and (d) 
efficiency owing to the smaller number of packing glands 
and sealed cells. 

In dealing with the Diesel electric drive Mr. Belsey said 
that in this country only two fruit-carrying ships had been 
built and a Diesel electric tanker was in hand, but in 
America a total of seventy-three Diesel electric vessels 
were in service or were being constructed. That type of 
drive was particularly suitable for the following types of 
vessels :—Fruit or meat carriers, on which the auxiliary 
power formed an appreciable percentage of the total power 
used on the vessel ; Great Lake vessels, on which the fuel 
economy of the Diesel engine was required together with 
ease of mancuvring when passing through canals; 
cargo or lower-powered passenger vessels, which could 
make effective use of three or, say, four economical speeds ; 
ferry boats, which also had to meet a fast and slow service 
economically and on which the economy of the normal 
direct Diesel engine drive would be offset to a large extent 
by the large compressed air equipment necessary when 
much mancuvring was required ; tow boats on which the 
low-speed requirements were totally unsuited to the 
characteristics of a Diesel engine and where manceuvring 
properties were similar to those required for ferry boats ; 
fire floats, which were required to attain a good speed when 
the pumps were not in operation and a slow mancuvring 
speed when the pumps were working at full duty ; self 
propelled suction or bucket dredgers, where it was required 
to use a Diesel engine or engines under similar conditions 
to those obtaining for fire floats; and self-propelled 
floating cranes of large capacity, where it was practically 
impossible to employ Diesel engines for direct drive. In 
all those cases it was a simple matter to provide a control 
station on the bridge by means of which the navigator 
could directly control all movements on the vessel just as 
easily and promptly as the driver normally operated an 
electric tramcar. Two control stations could be provided 
with a simple means of transferring the controi from one 
point to another as desired. Usually two or more engines 
were provided, and it was quite feasible to perform all the 
operations on any one of the above vessels with one or 
more of all the generating sets in service. If twin screws 
were fitted independent control was available for the pro- 
peller motors, and in the case of a dredger the suction 
pump could be simultaneously operated, the only limitation 
being the speed, which naturally depended on the number 
of engine sets in service at that particular time. The 
chief point to bear in mind was that a separate engine or 
generator was not essential for any particular feature, 
and, unlike mechanical schemes which necessitated the use 
of dog clutches to couple up several things to a single engine, 
with electrical transmission it was possible to give a variable 
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speed to any of the various contrivances on the vessel. In 
conclusion, the author dealt in detail with the Diesel 
electric drive as installed on a number of tow boats in 
America. 

Tur New P. anp O. ELecTRICALLY PROPELLED LineER.--It 


is announced by the Peninsular and Oriental Steam Navigation 
Company that, owing to some Indian friends of the company 
having expressed dislike that the name *‘ Taj Mahal "’ should be 
borne by the company’s new turbo-electric propelled liner now 
under construction at the Linthouse Yard of Alex. Stephen 
and Sons, Ltd., Govan, Glasgow, it has been decided to alter 
the name of that vessel to the “ Viceroy of India,’ 
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Large Steam Winding Engines. 


Tue pair of engines illustrated on page 458 is one of 
two sets which Markham and Co., Limited, of Chesterfield, 
ire building for the Randfontein Estates and Gold Mining 
Company, Witwatersrand, South Africa. These engines 
are to serve as man hoists for vertical shafts, about 5000ft. 
leep, for static loads up to 58,500 Ib. on one drum un- 
balanced and 46,000 Ib. when balanced, i.e., with the 
lutches engaged. The steam cylinders are each 40in. 
in diameter by 72in. atroke, designed for a working pres- 

ire of 160 Ib, pér square inch, and they are steam jacketed, 
igged, and finished off with planished steel. Drop valves 
ire fitted on the admission side and Corliss gear on the 
oxhaust, the drop valves being controlled by a governor 
which operates on the cams of the trip gear in the cus- 
iomary manner, 80 as to allow of a very late cut-off at 
tarting and during the period of acceleration combined 
with economical running when the maximum rope speed 
of 50ft. per second is attained. The reversing gear is of 
‘he Gooch link-motion type with excentrics placed between 
the main bearing and the drum. Reversing is effected by 
. separate engine, 

The pistons of the main cylinders are of box section 
with Lockwood and Carlisle rings, and junk cover which 
enable the rings to be removed without taking the pistons 

ut of the cylinders. The piston-rods are cottered into 

rossheads, and carry the pistons on cones secured by 
nuts, while the tail rods are each provided with a slide 
and block. Metallic packings are used in each case. The 
ranks are of cast steel and of the counter-balanced disc 
type, 8ft. Zin. diameter, and are shrunk on the shaft 
und securely keyed. The crank shaft, which is 24in. 
diameter through the drums, is of open-hearth steel, 
turned and finished all over and bored with a 4in. hole 
throughout its entire length. The clutch seats on the 
shaft are of square section with round corners. The bed- 
plate is of the mammoth pattern with the seating for the 
main bearing cast as an integral part with a hooded target 
end, which is bored and faced to receive the guide section. 
Lubrication of the main and centre bearings of the shaft is 
effected by means of a gravity oil tank and a return pump. 

The reversing engine is of the horizontal pattern with 
a cataract cylinder, and the usual floating gear, and is 

connected to the links through the medium of a weigh shaft, 
levers and rods. The engine has a 7in. by 12in. cylinder. 

The rope drums have cast steel sides made in halves 
with turned rims on the outside, to which the barrel plates 
are bolted. The outside of each drum has an annular 
machined facing and a projected spigot, on which is bolted 
the brake rim also in halves, while concentric with this 
rim is @ reversed spigot to carry the clutch ring which is 
bolted in place. Each drum is 14ft. diameter by 5ft. 6in. 
wide, and is intended to hold 5000ft. of rope in four layers. 
The drums have parallel shallow grooves 24in. pitch 
to suit 2in. ropes. Each drum has a cast steel clutch 
yearing with the clutch ring alluded to above. The clutches 
are arranged to slide on the square formed on the crank 
shaft, and are operated by hand through a wheel and screw 
gear on the driver's platform. Each drum is fitted with 
a set of post brakes lined with wooden blocks. The brakes 
are of the caliper type operated at the top and bottom. 
The brake engines are fitted with dashpots and floating 
gear control on the steam cylinder, and are applied by 
deadweights, which are raised by steam pressure. In 
order to prevent the brakes being applied too suddenly, 
a spring device is provided between the weights and the 
main brake engine lever. 

To enable the driver on the platform to see when the 
clutches are engaged large mirrors, mounted on an adjust- 
able stand, are provided. In order to render it impossible 
for the driver to release the clutch until after the brake has 
been applied and vice versd, an interlocking device between 
each clutch gear and its corresponding brake is furnished. 

Each drum has its own depth indicator with a dial 10ft. 
diameter and a warning gong. A Whitmore “ overwind ” 
preventive device prevents starting the engines in the 
wrong direction and overwinding through failing to stop 
when desired. It also prevents excessive rope speed, 
Steam on its way to the cylinders passes through a 
separator, a screw-down stop valve and a hand-operated 
throttle valve in the order mentioned. The throttle valve 
is operated by a toggle lever so arranged that it gives a 
positive lock when closed, and in opening makes it possible 
to raise the valve so gradually that the pilot valve can be 
dispensed with. The toggle also enables the throttle 
to be opened with great ease. 

All the necessary control levers and hand-wheels are 
grouped in a convenient manner upon a platform placed 
between the cylinders and raised about 6ft. 6in. above the 
floor level. 

The leading dimensions of the engines are as follows : 


Diameter of cylinders. . 40in. 
Stroke of cylinders .. .. .. 72in, 
Diameter of shaft through drums 24in. 
Diameter of main bearings 2lin. 
Length of main bearings 32in. 
Diameter of centre bearing 22in. 
Length ae) #6: Ee-> +0 32in. 
Diameter of crankpin . . 13in. 
Length of crankpin 12in. 
Diameter of drums 14ft. 
Width of drums de 5ft. Gin. 
Diameter of crosshead pin llin, 
Length of crosshead pin 12in. 








SIXTY YEARS AGO. 





A FoRTHCOMING exhibition at the Crystal Palace, under 
the auspices of the Aeronautical Society, provided us in 
our issue of April 24th, 1868, with a fresh occasion to dis- 
cuss the problem of obtaining what we called ‘‘ concen- 
trated power.”” The key to aerial navigation, as we had 
previously pointed out, lay in the attainment of a means 
of producing power which would haye only a fraction of 
the weight of the then lightest known engine. At that 
time it seems the lightest engine, with its boiler, weighed 
about 60 lb. per horse-power. That figure, we said, was 
realised in the practice of our best steam fire-engine makers. 
When we compared such a fi with the 25 indicated 


momentarily by a large eagle or the 15 horse-power of 
a large salmon, we obtained some measure of the progress 
which we required to make in prime movers before flying 
became possible. Discussing various proposals that had 
been made for obtaining concentrated power, we men- 
tioned the suggestion of a correspondent that a boat- 
shaped balloon should be filled with pure hydrogen to 
give ascensive power and that the gas should be used as 
fuel ‘“‘in suitable engines such as Lenoir’s or Hugon’s.”’ 
We regarded this scheme with a certain amount of favour. 
The fact that it would cause the power of floatation to 
become less and less each minute was, we remarked, a minor 
point. The real objection to it was likely to be found, 
we said, in the fact that the Lenoir half horse-power engine 
was as heavy as a steam engine of ten times the power, and 
that this excessive weight seemed to be inseparable from 
the peculiar percussive action of mixtures of gas and air. 
This proposal to use the floatation hydrogen of an airship 
as fuel is a remarkable anticipation of modern thought. 
Continuing our survey of concentrated power, we suggested 
that petroleum might be used as fuel. There, had we 
but known it, lay the real key to the problem, but we missed 
it, our thoughts being directed towards the use of the fuel 
in a hot-air engine and not in an internal combustion engine. 
Other schemes discussed covered the use of springs, com- 
pressed air and highly heated water that would flash 
into steam when admitted into a cylinder. We dismissed 
these proposals as impracticable for various stated reasons, 
and concluded by reviving the suggestion to employ 
solidified or liquefied carbonic acid. No successful car- 
bonic acid engine had, we admitted, been made so far, 
but we assured our readers that Thilorier, who first liquefied 
the acid, Brunel and many other men of science had held 
that the construction of such an engine was quite possible. 








Letters to the Editor. 


(We do not hold ourselves responsible for the opinions of our 
correspondents.) 


THE USE OF WIRE ROPE IN STRUCTURAL 
FRAMEWORKS. 

Sir,—The following remarks are prompted by considera- 
tion of the photographs of the R 101 structural framework 
which appeared in Tae ENGIneeR on April 13th. 

It is made clear from those photographs that the ability 
of the very many four-sided, generally rectilinear figures 
formed by the various main girders to retain their shapes 
depends upon the proper functioning of the diagonal wiring 
provided to resist any forces tending to distort these figures. 

The necessity of ensuring that there shall not be even 
slight distortion is very obvious when one considers the 
marked cumulative effect any such distortion would have 
in a structural skeleton of the type of an airship skeleton, 
particularly one having such long pin-jointed members as 
are to be found in R 101. Slight angular distortions of any 
section would seriously disturb the equilibrium of adjacent 
sections, and would greatly prejudice the ability of the 
members of such adjacent sections to withstand the loads 
thrown upon them. 

It is reasonable to argue that throughout its length a 
built-up girder of the type used in R101 would behave 
in an elastic manner—assuming for the moment that 
the girder was made all of one class of material, i.e., all 
steel or all duralumin.- Subjected to loads within the 
elastic limit of the material of which it was composed, 
the girder would extend and contract, or would bend and 
straighten in a regular and dependable manner. 

But what of the wire ropes which are intimately con- 
cerned with the determination of the loads which will fall 
upon these girders, and which are responsible for the ability 
of the skeleton to withstand distortion ? 

A rope of twisted wire is not “ elastic *’ in the sense in 
which a built-up girder is elastic. Every practical engi- 
neer who has had to use wire ropes is well aware of this. 
In the first place, it is impossible to state exactly how 
much extension will occur in a wire rope carrying a load of, 
say, one-tenth its breaking strength, and having that load 
increased to, say, double that amount. Take two adjacent 
lengths of wire rope from a coil made by a first-class firm 
on a first-class modern machine ; make them up into two 
precisely similar test pieces, say, 40ft. long ; subject them 
to precisely the same sequence of test loads, and it will be 
found that the discrepancies in the behaviour of the two 
test pieces are very definite in amount and by no means 
inappreciable. 

No one who is really familiar with the process of manu- 
facturing wire ropes would expect any other than the above 
to be the case. To start with, therefore, it is necessary 
to recognise that wire rope can never be relied upon to 
give any definite elongation for a given definite load or 
change of load. The value of E for a wire rope, even one 
of very detailed and precise specification, will always and 
unavoidably vary between very wide limits. 

In a paper read by Lieut.-Col. Richmond recently 
reference is made to a certain figure of extension for a 
wire 130ft. long and having a failing strength of 24 tons. 
If the figures are compared with those proper to a steel 
bar it will be found that in the circumstances given the 
extension of a steel bar would have been only about lin., 
as compared with the extension of 4in. recorded for the 
steel wire rope. 

Even were it the case, therefore, that wire rope could 
be depended upon, so far as concerned its behaviour under 
&@ given increase of loading, the important fact emerges 
that the most careful consideration would require to be 
given to the relative strengths of the steel girders and the 
wire ropes with which they were co-operating, in order to 
ensure that such a very marked difference in elasticity 
might not result in the complete upsetting of the stress 
balance between the various members of the structure when 
loading was applied. 


The point may be brought home the more clearly if it 
is suggested that wire rope may be regarded as material 
having an E value varying between, say, 2500 and 3500 
tons per square inch, as compared with an E value for 
steel of 12,500 tons per square inch, which latter value 
varies but very slightly. 

Incidentally the value of E for duralumin is given 
by Lieut.-Col. Richmond as 4500, so that— in the case of a 
structure containing steel members, combination steel and 
duralumin members, duralumin members, and steel wire 
rope elements—the designers have to face the problem of 
providing effective, certain and reliable co-operation 
between three different classes of material having E values 
of 12,500, 4500 and something varying between 2500 and 
3500. A very difficult problem, of course, and one which 
does not arise in anything remotely approaching so acute a 
fashion in the Zeppelin type of design. 

So far reference has been made simply to the question 
of the behaviour of wire ropes under an increase in tension 
An even more disturbing state of affairs is disclosed when 
one considers the behaviour of a wire rope through a cycle 
of load application and removal. A wire rope does not 
behave in a properly elastic manner even when subjected 
only to loads which are a small fraction of its breaking 
strength. 

The method of manufacture of a steel wire rope results 
in the completed rope taking a permanent set at quite 
small loads. Further, while a certain amount of stretch 
can be taken out of a new rope, it cannot be eliminated 
entirely. The result is that :— 

(1) A rope tautened to a definite pull of, say, A tons 
between two rigidly fixed points will gradually stretch 
until the effective pull being exerted is very appreciably 
less than A tons. 

(2) A wire rope, the tension in which has been increased 
from A tons to B tons by an extension of, say, X inches, 
will undergo internal fibre rearrangement or distortion such 
that if its length be allowed to shorten again to that which 
it was originally its tension will be very appreciably less 
than the original A tons. Alternatively, if the load be 
reduced to A tons the movable end of the wire will travel 
back through a distance appreciably less than X inches. 

These facts are undeniable ; they are the cause of con- 
stant concern to engineers occupied in widely different 
classes of work ashore and afloat. 
inspection of the photographs published in Tok ENGINEER 
should arouse a feeling of disquiet as to whether all the 
points referred to above have been given really mature 
consideration. 

The simplicity of the R 101 joint in comparison with 
the Zeppelin joint has been obtained very largely as a 
result of a decision to place very much greater responsi- 
bility upon individual shear wires than was deemed advis- 
able by those responsible for earlier rigids. 

One can only hope that confidence in the shear wiring 
The foregoing practical com- 
the attention the 

HEXAGON. 


It is not surprising that 


will not prove ill-founded. 


ments are suggested as worthy of 
designers. 
April 24th. 


TESTS ON A THREE-PHASE TURBO. 
ALTERNATOR. 

Sirn,—From his “ Report on a Three-phase Turbo- 
alternator,”’ appearing in your issues of April 6th and 13th, 
Professor 8. Parker Smith appears to have solved com 
pletely the problem of testing these machines. Having 
regard to the enormous amount of brains and money 
which have been devoted to attempts to measure the 
losses, and without any real success up to now, surely the 
Professor deserves the thanks of the whole industry. 
The most remarkable figures are those given on curves 
7B, 7D, 8 and 9E, where he shows the losses varying widely 
in the same part over very short distances. 
A noteworthy feature is the attainment of uniform 
distribution of heating throughout the machine—stator 
copper, stator iron and rotor all have maximum tempera- 
ture rises approximating closely to 75 deg. Cent. 
The machine itself is interesting, but the tests are epoch- 
making. Cuartes C. SurtTon. 
Loughborough, April 24th. 








CONGRESS ON PEAT. 


Tue Congress on peat which was held from September 
22nd to 25th, 1927, at Notre-Dame-de-Liesse, near Laon, 
in the department of Aisne, under the patronage of the 
French Minister of Agriculture, the Comité Central de 
Culture Mécanique, the Office National des Combustibles 
Liquides, and the Société Nationale d’Encouragement 
& l’Agriculture, was so successful that it was decided to 
hold a further congress this year, and to make it of an 
international character by inviting delegates of all nations 
to attend it. 

It is proposed to hold this Second Congress at Laon 
from July 8th to 12th next, and it will be held under the 
auspices—in addition to the three bodies mentioned above 
—of the Automobile Club of France and of the Munici- 
pality of Laon. The foreign delegates are invited to visit 
Laon to see what French initiative has achieved there, and, 
in return, to give an account of their own experiences 
and of the progress they have made in their several 
countries. 

The proceedings are to include the reading and discus- 
sion of communications, an exhibition of apparatus for 
gathering, preparing and using peat, and a meeting of 
those engaged in the peat industry. 

Communications in connection with the Congress should 
be addressed to Le Secrétariat du Congrés International 
de la Tourbe, Office National des Combustibles Liquides, 
85, Boulevard du Montparnasse, Paris, 6°. 








horse-power estimated by a French savant to be developed 
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Transformers for the Coventry 
Power Station. 


THe power transformers for the new Longford Generat 
ing Station now under construction for the Coventry Cor- 
poration present features of unusual interest. They are 
being constructed by the British Thomson-Houston Cam- 
pany, of Rugby, which is responsible for the entire power 
station contract, and they are claimed to be the largest 
self-cooled units which have been built in Great Britain. 


so as to minimise mechanical forces, and is magnetically 
centred over the core at the time of assembly. The low 
voltage winding is shown in Fig. 3, and the high voltage 
winding in Fig. 4. It will be noted that the coil leads 
are carefully re-grouped and positively located by being 
brought out through end rings, which are made of insulat 
ing material, and are designed to withstand the mechanical 
forees exerted at times of heavy fault currents. This 
form of construction is conducive to a comparatively low 
ratio of copper loss to core loss, and gives high overload 
capacity and maximum efficiency at the self-cooled rating, 
a feature which is desirable for a base load power station. 














FIGS. 1 AND 2- TRANSFORMER AND CORE. AND COILS 


The transformers will be tied in banks of three 
without intervening switchgear to the 6600-volt genera- 
tors, and each bank will deliver 23,475 kVA at 0-8 
power factor to the 33,000-volt bus bars. A general 
idea of the size and design of each single-phase unit 
may be obtained from Fig. 1, which is a view of the 
high voltage side. These are the first transformers to 
be manufactured in the country in which high-pressure 
air jet cooling is employed. This enables each single- 
phase unit to give 8350 kVA continuously, the normal 
self-cooled rating under B.S.S. conditions being 6700 kVA. 
A concentric winding arrangement has been employed, 
and the coils are circular with every conductor in contact 
with the oil, and they are supported by radial spaces, which 


As small floor space is important from the point of view 
of a station lay out and low height of coils is desirable 
from the point of view of transport, the whole design has 
been made as compact as possible. 

A view of the core and coils is given in Fig. 2. The 
core construction exposes an exceptionally large amount 
of edge surface to the oil, and is said to eliminate hot spots 
in the core. A manufacturing advantage is that it gives 
@ minimum width of the end sheets, thus facilitating the 
interleaving of the yoke. The leads of both windings are 
rigidly supported, but between them and the porcelain 
terminals in the cover there are flexible links which insure 
that no mechanical strains of any part are set up by the 
normal thermal expansion under load. The tanks _are 




















Fics. 3 AND 4—LOW AND HIGH VOLTAGE WINDINGS 


ensure adequate support against mechanical forces with- 
out heat blanketing. In accordance with the makers’ 
special design, these spacers are dovetailed with axial 
spacers locked in position in all directions independently 
of*coil pressure or varnish connecting treatment. After 
careful cleaning to remove all silvers, oxide, scale, &c., 
each strand of the conductors is insulated witha pre-treated 
tape, and after winding each coil is separately shrunk 
and then given a vacuum varnish pressure impregnation. 
The low-pressure winding consists of a single layer coil 
of one turn per section, whilst the high voltage winding 
has several turns per section, and is wound continuously 
without ajoint. To ensure equalisation of current through 
It is wound 


all the strands each winding is transposed. 


composed of steel plates with electrically welded joints, 
and the radiators are detachable so as to facilitate trans- 
port. At the top and bottom of each radiator there is 
@ compact oil valve between the radiator and the tank, 
so as to permit the core and coils to be dispatched under 
oil, after having been dried out at the works, thus avoiding 
carrying out this work on site. The provision of two valves 
makes it unnecessary to remove any oil from the main tank 
before fitting a radiator, and also renders it unnecessary 
for the winding to be out of the oil at any time during 
erection. At the bottom of the tank there is a simple 
lin. valve which can be used in connection with a similar 
valve at the top of the tank, and a portable centrifuge 
to filter the oil. An oil conservator is provided for each 








bank of three transformers. There is also a drain valve 
and a dial thermometer. It is interesting to note thai 
although these are the largest self-cooled units built i: 
England, the British Thomson-Houston Company ha 
received an order for 11,333 kVA units. 








A 400 1b. Pressure Boiler Steam 
Drum. 


CONSIDERABLE interest is now being taken in the 
development of the high-pressure water-tube boiler both for 
land and marine work. With larger powers and increased 
working pressures, steam drums have had to be great!) 
increased in size and strength. As an example of modern 
practice, we illustrate herewith a steam drum for a land 
boiler designed for a working pressure of 400 lb. per square 
inch, which was recently completed at the works of Yarrow 
and Co., Limited, Scotstoun, Glasgow. The drum shown 














HIGH - PRESSURE STEAM DRUM 


has a length of 30ft. 6in., with an internal diameter of 
50in., and it is forged in one piece, the thickness of the 
shell being 2}in. As will be seen from the engraving, the 
ends of the drum are made separately and are riveted 
in place. The finished drum was tested at a pressure 
of 600 lb. per square inch. The boiler for which this 
drum is intended is one of a number which Messrs. Yarrow’'s 
are building for power station and industrial works. Marine 
type water-tube boilers which the firm have in hand 
also include the 400 Ib. boilers for the new P. and O. liner 
“Vieeroy of India’’—-which it was at first proposed to 
name the ‘*Taj Mahal’’—and which is under construction 
at the yard of Alex. Stephen and Sons, Ltd., of Lint 
house, Glasgow. 








WROUGHT IRON. 


“THE production in this country of wrought iron, of 
which pig iron is the principal raw material, is to-day about 
one-quarter to one-third of what it was in 1913, and whilst 
in 1913 about 14 per cent. of the wrought iron used by us 
was imported, in 1927 the imports rose to 59 per cent 
In other words, in 1927, more so-called wrought iron was 
imported than was made in this country, forty-one works 
producing puddled iron in this country having ceased to 
work, and never to be restarted. And so automatically 
our important pig iron consuming industry threatens to 
disappear. I am not overlooking the fact that to some 
extent mild steel has, during recent years, taken the place 
of wrought iron, but I am drawing attention to the fact 
that to-day more wrought iron is being imported than is 
being made in this country. I would also like to draw 
attention to the fact that, in my opinion, there is likely 
to be a reversion for many purposes to the use of wrought 
iron, and already the Institution of Gas Engineers, whose 
members are probably the largest users of service tubes 
in the country, have laid down in their recent standard 
specification that the material of which their tubes are to 
be made is to be wrought iron. It would therefore be a 
matter of regret if inability to obtain the material at home 
gave them an excuse for going abroad. It seems to be a 
matter of paramount importance that the economic 
conditions prevailing in this country should give this 
industry a chance of re-establishing itself.’—Mr. E. J. 
Fox at the annual dinner of the National Federation of Iron 
and Steel Manufacturers, April 19th. 


At the annual general meeting of the Federation on 
April 19th, the President's term of office was changed to 
coincide with the calendar year, and Mr. Benjamin Talbot. 
managing director of the South Durham Iron and Steel 
Company, Ltd., Cargo Fleet Iron Company, Ltd., &c., 
who was elected President in June last, was asked to con 
tinue in office until the end of 1928, and Mr. E. J. Fox, 
managing director of the Stanton Ironworks Company, 
was elected President for 1929. 
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Railway Matters. Notes and Memoranda. 


A CONSIDERABLE trade in the export of agricultural 
machinery to Chile has been developed by Canadian 
manufacturers. 

Seventy harbours have been constructed on the shores 
of the Great Lakes by the Canadian Government, exclusive 
of standing docks and jetties, upon the construction and 
maintenance of which the sum of 52,000,000 dollars has 
been expended since Confederation. 

Since 1917 the B.Th.U.’s required per unit generated at 
the Cape Town power plant have been reduced from 
46,218 to 22,156, corresponding to an increase in the gross 
overall thermal efficiency of from 7-389 to 15-41 per cent. 
| in 1925. Further, the number of units generated in the 
| Dock-road station were in 1925 roughly 23,000,000 more 

Tue Swansea Dock Bill of the Great Western Railway | than in 1917—an increase of 124 per cent.—while the 

Company has passed the Committee stage in the House of | actual coal consumption was 235 tons less. 
Commons. Under it the now obsolete North Dock will be | 
closed, and a valuable piece of land, about 13 acres in 
extent in the centre of the town and worth £10,000 per 
acre, will be acquired by the railway company. The Cor- | 
poration of Swansea is concerned in the scheme, and it 
will spend £91,350 for the acquisition of land and £344,000 
on new streets. 


Nort only will the East Coast service to and from Edin- | 
burgh be improved from May Ist by the non-stop trains 
leaving London and Edinburgh respectively at 10 a.m., 
but the up Pullman is to run at a more convenient hour. 
instead of leaving Edinburgh at 8.30 a.m., it will depart | 
it 11.15 a.m., and will be due at King’s Cross at 7.35 p.m. | 





Tue Belfast steamship services of the London, Midland 
and Scottish Company are, as related on page 330 of our | 
issue of March 23rd, to commence to run from and to | 
Heysham, instead of Fleetwood, on Monday, April 30th. | 
Che Belfast boat train that now leaves Euston at 6.10 p.m. 
for Fleetwood will continue to leave at that hour, but will | 
run to Heysham, whilst the 5 p.m. Heysham boat train | 
from St. Pancras will remain unaltered. 


REFERRING to the failures of wire ropes during 1926, 
Mr. Ward, H.M. Senior Engineering Inspector of Factories, 
remarks a general review of these shows that of the total 
of seventy-six cases reported, the main causes were as 
| follows :—Corrosion, fifteen ; overloading, twelve; over- 
| winding, twelve—in six cases overwinding devices were 
fitted, but did not act—cut on sharp edges, eleven ; 
excessive wear, nine; rough usage, five; miscellaneous, 
&c., thirteen. 


In this column of our issue of February 24th mention | 
was made of the reversion on the Midland section of the | 
London, Midland and Scottish Railway to the working of 
points in sidings by wire instead of by rod. That was the 
practice on that line for all points until over forty years 
ago, but the wire then was a single run. The new method, 
which has just been made standard for all points in sidings, 
employs a double-outward and return continuous wire, 
as introduced into this country by the Westinghouse Brake | 
and Saxby Signal Company. 


Tue study of the effect of sieve motion on the efficient 
| screening of ores, being conducted at the Moscos, Idaho, 
field office of the United States Bureau of Mines, is leading 
to knowledge in the art of screening extremely fundamental 
in character. For instance, the experiments indicate that 
in the vibrator type of sieve motion there is a particular 
number of vibrations per unit of time of particular ampli- 
tude of sieve motion for maximum efficiency for any given 
size particle. These data should direct attention to present 
screening practice, and greater screening efficiency should 
thereby be brought about. 


A WELL-KNOWN engineer of Ottawa, Ont., Mr. William 
John Graham, died on April 9th at the age of sixty-nine | 
years. Mr. Graham was born at Alliston, Ont., and | 
graduated at the Royal Military College, Kingston. He |, 
was for some time on the staff of the Canadian Pacific | 
Railway, and twenty-nine years ago went to Ottawa 
to join the staff of the Department of the Interior. Five 
years later he again entered the service of the C.P.R. in 
connection with important irrigation works in Alberta. 
He was later associated with the National Transcon- 
tinental, with the Ontario Hydro-electric Commission, 
and with the Gatineau Power Company. 

Ow page 297 of Tae Encineer of March 12th, 1926, 
we drew attention to capital account paying for the 
“ betterment ’’ of rolling stock when renewed; such 
betterments would be the provision of steam heat to 
passenger coaches, oil axle-boxes to wagons, &c. We are 
led to revert to that subject by the recent statement of the 
chairman of the London, Midland and Scottish Railway 
that the extensive scheme of that company for the renova- 
tion and modernisation of rolling stock which has been 
proceeding for several years is not yet completed. It has 
cost £28,000,000, of which the maintenance reserves have 
provided £23,000,000 and capital £5,000,000. Not only 
have 1151 locomotives, 3886 carriages and 78,543 new 
wagons been placed on the line, but the efficiency of the 
stock is much higher than at any other time in the history 
of the company. The new carriages would make a train 
stretching continuously from Edinburgh to Glasgow, and 
the wagons one from Euston to well beyond Carlisle. 
The latter represented a new wagon being put on the line | 
at least every ten minutes of the working day for five years. 


THERE are extensive deposits of molybdenum ore in 
the United States, which are exploited by three companies. 
One of them is the Climax Molybdenum Company, in 
Leadville (Colorado), and another the Molybdenum Cor- 
poration of America, the mine of which is at Sulphur 
Gulch, N.M. Some molybdenum concentrate is produced 
in Canada, and molybdenum ore is mined also at the Kvina 
Mine, near Christiansand, in Norway. So far as is known 
—the U.S. Bureau of Mines reports—the present use df 
molybdenum in steelmaking is confined to the addition of 
0-25 to 0-75 per cent. to steel as a toughener. 


In the preparatory note to Building Science Abstracts, 
issued by the Department of Scientific and Industrial 
Research, it is stated that for the last two years the 
Abstracis have been circulated privately in neostyled 
form. The publication of selected abstracts in the new 


support of the Institute of Builders. Publication will be 
monthly except August ; a double number—August/Sep- 
tember—-will appear at the end of September. A key to 
the abbreviations used and a list of the periodicals from 
which the abstracts are taken was contained in the first 
issue. Subject and name indexes will be issued annually. 


A STRIKING example of the usefulness of the patrolling 
aeroplane in detecting and fighting forest fires, is mentioned 
in Canada, 
tion of suppression, transporting equipment from Bear 
Lake to Longlac on July 3lst, at 7.30 a.m., detected a 
serious fire which merited instant attention. It is note- 
worthy that on this flight the machine also located Chief 
| Stirrett in a canoe on Bluffy Lake and landed. The fire 
| was reported to him direct at 8.05 a.m. The machine then 

returned to Pine Ridge for equipment and men, thence to 
Bear Lake, transporting the Deputy Ranger and equip- 


A RAILWAY company, in which British capital is largely 
interested, is being organised in Quebec by strong financial 
interests. It will be known as the Quebec, Saguenay and 
Chibougamau Railway. The line will open up a new 
section, the Lake St. John District, which has been experi- 
encing such wide development in recent years, and will 
also make accessible the very promising Chibougamau 
mining district. Under the charter the company is given 
wide powers, in addition to the railway construction proper. 
It has the authority to construct some 400 miles of stan- 
dard gauge railway in the Province of Quebec, principally 
in the Lake St. John District. These 400 miles have been 
divided into three divisions. First, the Quebec Division 
from Quebec City to Chibougamau, approximately 140 
miles ; second, the Saguenay and Lake St. John Division, 
from Hebertville to Dolbeau, Mistassine line, about 40 
miles ; third, the Chibougamau Division from Dolbeau 
to the Chibougamau mining district, 167 miles. An 
important agricultural and timber territory will be served, 
permitting the establishment of a large number of pulp 
and paper mills. 

One of the various ways by which the safety of British | 
railways may be gauged is by the number of inquiries 
held by the inspecting officers of railways into, not only | 
the serious accidents, but those which suggest a want of | - > - , : 
supervision, insufficient protection or inadequate regula- | 4¢parts considerably from the linear relationship. This 
tion. During the year 1927 seventeen such inquiries were | ™©®"S that the experimenters must establish several 
held, which, excluding the three war years 1916-17-18, | thermometric points intermediate between the other two ; 
when officers and men were too busy to be asked to attend | but when this is done, the new calorimeter should be one 


inquiries, was the lowest total on record. It is important | °f the most accurate and sensitive available. 

to note that the first half of the year furnished only six| Lasoratory flotation tests on high-silica bauxites 
accidents that called for inquiry, and of the remaining | made by the United States Bureau of Mines, Department 
eleven in the second half, eight were due, in the main, to | of Commerce, at its Southern Experiment Station, 
climatic conditions—five occurred during fog, one was the | Tuscaloosa, Alabama, have given results which compare 
result of the unusual snowstorm at Christmas, and two favourably with results of earlier fractionations made by 
were due to weakness of track aggravated by the excessive | means of heavy solutions. Indications are that the 
rain in the late summer. Drivers ignored signals that were | laboratory flotation machine can be depended on to give 
against them in eight cases—four in clear weather and |a good separation between the clay and the bauxite, 
tour in foggy ; signalmen were, in the main, responsible | provided that these two constituents have been sufficiently 
for four collisions ; abnormal conditions after a snowstorm | liberated from each other by crushing, and provided that 
caused one collision ; and the failure of a signal caused the | the crushing has not produced an excessive amount of 
fourteenth. The remaining three accidents were derail- | slimes. The principal reagents used consist of sodium 
ments, of which two are those just mentioned when the | sulphide and oleic acid. Recent tests indicate that only a 
track was weak ; the third was the failure of equipment | comparatively small amount of these reagents is required 
on the locomotive. Thus, only two cases were the con- | for the flotation of the hydrous aluminium oxide minerals. 
sequences of failures of track or equipment. It is signi- | One sample of bauxite recently experimented with showed 
ficant, in view of the appointment of a second Depart- | that an amount of sodium sulphide equivalent to 5 lb. 
mental Committee on the subject that in six reports | per ton of ore was sufficient to give a well-sulphidised 
automatic train control was recommended ; track circuit | pulp. Flotation tests of high-silica bauxite are now being 
was advised in one, an additional signal in another, and | made in 500-gramme machines, and it is hoped that it 
the replacement of a scotch block by a safety point in | will be possible to duplicate the results that have already 
another, Jn four reports no recommendation was made been obtained with a 50-gramme machine, 


A second flight was carried out carrying men and equip- 
ment, landing them at the fire at 2.30 p.m. In the suppres- 
sion of this fire thirty-five flights were made, totalling 
48-25 hours’ actual flying time. The fire was pronounced 
out on August 10th, having burned over 3200 acres. 

A COPPER resistance thermometer, designed as part of a 
new calorimeter for determining heats of formation of 
metal oxides and sulphides, has been constructed at the 
Pacific Experiment Station of the United States Bureau of 


ice, and at the transition temperature of sodium sulphate, 


and temperature in this short temperature interval. 
The sensitivity of the apparatus permits of division of 


ditions it has been found that the resistance of copper 





printed form has been rendered possible by the generous | 


A machine of the Red Lake area on a requisi- | 


ment to the scene of the fire, landing there at 10.30 a.m. | 


| Mines, Department of Commerce, at Berkeley, California. | 
It had been planned to calibrate it at the melting point of | 


30 deg. higher. It has always been assumed that a linear 
relationship exists between the resistance of a copper wire | 


| the 30 deg. into nearly 90,000 parts, and under these con- | 


Miscellanea. 





| A coat deposit has been diseovered at Hwantzetung, 
| Heiho, Manchuria. 


| Iv is expected that the repairs to Howrah Bridge, India, 
will be finished by the end of April. 


Tue air mail service inaugurated between incoming 
| liners in the Gulf of St. Lawrence and Montreal! last summer 
| is to be extended to Toronto this summer. If this service 

proves satisfactory it is probable that in another year an 
extension of it as far west as Winnipeg will be attempted. 


| Tae London and North-Eastern Railway Company has 
| placed an order with John Brown and Co., Ltd., Clyde 
| bank, for a twin-screw geared turbine passenger steamer 
of the shelter deck type for the service between Harwich 
and the Hook of Holland. The owners state that she will 
| be the largest steamer on service on continental routes. 


| Te Department of Construction of Kiangsu Province 
| of China at the beginning of this year started to instal! 
| long-distance telephones in nine districts in Southern 
| Kiangsu, namely, Nanking, Kintan, Kiyung, Lishui, 
| Liyang, Thing, Changchow, Wusih, and Kiangyin. The 
| Nanking-Lishui line is already complete and the other 
| lines will be ready late in the spring. 

A toTat of 594,546,700 cubic feet of gas was manu- 
factured during 1927 by the Shanghai Gas Company, Ltd., 
according to its annual report for 1927, out of 38,478 
tons of coal carbonised, showing an average yield per ton 
of 15,450 cubic feet of gas. Of this total output, 
521,561,500 cubic feet were sold, 11,731,700 cubic feet 
used at the company’s works, and 61,253,500 cubic feet 
unaccounted for. 


Tue new lake which forms the headwaters for the Paugan 
development of 240,000 horse-power completes the taming 
of the Gatineau for about 75 miles above Ottawa, and 
places at the disposal of the Gatineau Power Company 
some 530,000 horse-power when installation is completed. 
One site between Paugan Falls and the Bitobee dam still 
remains to be developed, that near Maniwaki, which wil! 
furnish an additional 100,000 horse-power. 


A NEW company for the distillation of coal and the work- 
ing up of coal by-products has, says the Chemical Trade 
Journal, been formed in Rome with an initial capital of 
1,000,000 lire, which is to be raised to 25,000,000 lire on 
June 30th. The new company is being formed under the 
auspices of the Turin Gas Company, which itself is con- 
trolled by the Italian dyestuffs makers, who recently 
merged to form the A.C.N.A. The new company will 
employ some new electrical methods. 





Some particulars appeared in the South African Mining 
and Engineering Journal recently of the new diamond 
mine lately discovered in Tanganyika Territory. The 
name of the company which has been registered at Pretoria 
is the Dodoma Development Syndicate, Ltd., and the 
| capital is £30,000. The opening up of the diamondiferous 
deposit indicates the existence of a pipe of considerable 
size and value. It is anticipated that the results of the 
| initial washing operations will shortly be available. 


Ir is announced by the Canadian Marconi Company 
that the Canada—Australia Beam Service is expected to be 
opened shortly for commercial working. The usual series 
of exhaustive tests which are necessary before new long- 
distance circuits are put into commercial operation is now 
being carried out. The report that these preliminary 
| tests have revealed unexpected difficulties and that “‘ the 
| contractors have found it impossible to submit the station 
| for official test "’ is, it is stated, without foundation. 


| Iw our issues of April 6th and 20th we gave particulars 
| of the failure of the big St. Francis Dam, in California, 
| which happened on March 12th, and in the latter issue 
| we gave a short summary of the findings of the Commission 
appointed by the Governor of California to inquire into 
| the disaster. We are now able to add the following addi- 
| tional particulars. It appears that the failure was due 
| to its being built partly on a conglomerate rock which 
not only had little strength but which rapidly softened 
|} and disintegrated in water. According to the report of 
| a board of consulting engineers the nature of this forma- 
| tion made the ultimate failure of the dam inevitable, unless 
| water could have been kept from reaching this part of 
| the foundation. It is considered that the initial failure 
| occurred on the right bank at a fault or contact between 
the conglomerate and schist, and was due to water per- 
| colating through this section of the foundation, with result- 
ing softening of the conglomerate under the dam. The 
rush of water following this failure caused a heavy scour 
on the left side of the gorge, at the toe of the dam. This 
caused the failure of the left end and the torrent of water 
| cut away the schist to a depth of 30ft. below the original 
base of the dam. 


Tue Canadian Dominion Bureau of Statistics has just 
issued its preliminary report on the Central Electric 
Station Industry in Canada, giving figures for the calendar 
year 1926, Electrical energy supplied in Canada is almost 
wholly based on water power, the output of hydro-electric 
stations during 1926 having been almost 99 per cent. of 
| the total of all generating stations and their dynamo 
| capacity—dynamos driven by water wheels—was over 
| 95 per cent. of the total. Nevertheless, the number of 
| fuel power plants was considerable, aggregating 301. Only 
| fifteen of the fuel stations had capacities above 1000 kVA, 
but they produced over 80 per cent. of the output of all 


| 


| fuel plants. Of the output of 11,911,039,000 kilowatt -hours 
| generated in 1926 by hydro-electric stations, fourteen 


plants with capacities of 50,000 kVA and upwards gene 
rated over 70 per cent. The ratio of their output to their 


|maximum capacity was 51-4 per cent., which was con 
| siderably higher than for the majority of the stations. 


Production of electrical energy increased during the year 


| by nearly 2000 million kilowatt-hours, owing mainly 


| 


to the rapid increase in the pulp and paper and mining 
industries. The pulp and paper industry in Canada uses 
enormous quantities of power, much of which is produced 


| by the mills themselves, but large blocks are purchased 
| from central electric stations. 


The total capital invest 
ment in the industry increased during the year from 
726,721,087 dollars to 756,220,066 dollars, 
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Output and Demand. 


WE are so much in the habit of thinking of 
America as the home of unlimited output, that it 
comes almost as a shock when we find her seriously 
debating the problem of over-production. In this 
country, not only since the time when the mob 
broke Arkwright’s machine, but even long before 
that, the fear of over-production has haunted our 
artisans, and many means of opposing it, some 
violent, some passive, have been exercised. Indeed, 
it has taken years of education and experience to 
convince the working classes that accelerated 
output has always resulted in increased demand. 
In America that principle was accepted more 
quickly than here, and the workpeople themselves 
encouraged the development of machines and 
methods which would increase the rapidity with 
which commodities could be produced. Now, 
however, that the great industrial boom in the 
United States is, as foretold by the prophets, 
coming to an end, now that unemployment is 
increasing rapidly, and has already far passed the 
two million mark, people are beginning to ask if 
there is something wrong with the principle, or at 
least if there is not a time when consumption ceases 
to increase as fast as production, do all that you 
may to encourage it by intensive sales campaigns 
or deferred payments. 

The answer is, of course, that there is nothing 
wrong with the principle, that it is as true as it 
ever was, and that America’s dilemma is the natural 
result of pressing it too far. That is a not un- 
common event during a boom, and is one of the 
factors which contribute to the inevitable slump. 
Over-production is always possible, and the wise 
men of a nation in a normal year take pains to 
forecast the future demand, and then make the 
necessary arrangements to meet it without an 
excessive surplus. America has made the same 
























































































































mistake that every nation makes during a boom, 
only it has made it a little more deeply than others, 
owing to the prevalence of the instalment system. 
There are many advantages in that system ; but 
it has the defects of its merits. It encourages 
buying when the means of purchase do not, in 
fact, exist. Hence, in a sense, the demand is a 
fictitious one ; it is not on the same plane as a 
demand which is backed by money in hand, and in 
the event of a decline in occupation and conse- 
quently in the purchasing power of the nation, 
the results may be very serious indeed. The instal- 
ment system is a kind of perpetual motion machine ; 
the purchaser provides enough money to start the 
wheels of industry ; industry goes a little bit ahead 
of the purchasers, and has to employ more work- 
people ; by so doing it creates new purchasers ; 
again industry “ hunts,”’ more labour is needed, and 
more purchasers are produced. So the machine 
goes on feeding itself and ever accelerating, as 
we have seen in America. The instalment system 
provides a constant stream of money for industry, 
and if the machine could be controlled so that it 
never ran away; if the output was always just 
so much and no more as would satisfy demand ; 
then it would be very nearly an ideal system. But, 
for one cause and another, industry gets in front 
of demand ; a point is reached where no amount of 
intensive selling can maintain the supply ef money 
required, and the machine begins to slow down. 
Then we see the phenomenon which appears to be 
taking place in the United States. The events in 
the cycle which caused rapid acceleration are now 
acting just as energetically in the opposite direction 
and deceleration is taking place. A check in buying 
occurs ; men are discharged; wages cease and 
instalment payments are impossible ; the stock 
of distrained goods increases, the demand for new 
products falls; more hands are discharged, and 
so on. Great mass-production employers see only 
one cure for the trouble—more and more intensive 
selling. They will not admit that the output is 
too great, and never will till everybody in the 
world has got all that his heart can desire. If 
people do not demand more of their products, it 
is the fault of the salesman who has failed to 
stimulate the desire. The public must be made to 
want what the producer wants them to want. 
The hungry maw of the manufacturing machine 
must be satisfied. Our thoughts are drawn irre- 
sistibly back to that extraordinary little mono- 
graph called “ Ouroboros ’’—the snake which eats 
itself—that Mr. Garet Garrett, an American writer, 
published a few years ago; a book in which the 
dominating influence of the machine was shown by 
striking examples and in incisive phrases; a 
book which would have delighted Samuel Butler ; 
a book to read by those who have not seen it. 
Here is a “key” sentence from it: “To con- 
sume—to consume more and more progressively— 
to be able to say in the evening, ‘ I have consumed 
more to-day than I consumed yesterday ’— this 
now is a duty the individual] owes to industrial 
society.” 

It is far harder to estimate the number of un- 
employed in the United States than in this country. 
Here we have several organisations, private and 
public, whose returns enable us to approach 
reasonably approximate figures. In America 
such organisations either are lacking or not so 
completely representative as ours. Moreover, a 
presidential election is imminent, and propaganda 
outweighs the strict truth. We have said that far 
more than two million workers are unemployed 
at the present time in the United States. Some 
writers have said that the figure is four millions. 
That is probably an exaggeration ; the real number 
is probably between two and three millions. Say, 
roughly, twice what it is in this country, out of 
an industrial population between two and three 
times as great. The actual figure is of relatively 
little consequence ; the fact that it is great enough 
to cause concern is what matters. Not so very 
many months ago we, in this country, were being 
told that the only cure for our troubles was to copy 
the American system. Now we see that system in 
difficulties ; it is undergoing its real test. Anyone 
can succeed when success is in the air. Any 
methods, or even lack of methods, may produce 
extraordinary results during a boom. That is 
not the time to pass judgment on their merits. A 
method that succeeds in the face of difficuities— 
that is the method to follow. We have yet to see 
if the American plan will win through. And, an 
even greater problem, we have yet to see if the 
industries of the world have not advanced beyond 
the requirements of the world. There are fairly 
good grounds for believing that this country can 
never again, under the present conditions, employ 
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its whole industrial population. Is it not possible 
that America too may find it difficult to employ 
her whole body of workpeople? If the rate of 
output is greater than the power of absorption, 
unemployment must ensue, and with unemploy- 
ment the rate of consumption must diminish. 
That increased output is beneficial to the world 
there can be no doubt; but it may be pushed 
beyond reason. Has America gone too far ? 


Squirrel Cage Induction Motops. 


Once a machine or piece “of apparatus has 
acquired a bad reputation or, at any rate, is generally 
believed to fall far short of the ideal, it often takes 
engineers a long time to convince people that it 
has been improved. To some extent this may 
possibly apply to the squirrel-cage induction motor, 
which at one time was incapable of developing 
a good starting torque. Perhaps there are some 
who believe that it is still unsatisfactory in this 
and other respects, and who install the more com- 
plicated and more costly slip-ring motor when a 
squirrel-cage machine would really answer the 
purpose. It may not perhaps be generally known 
that toa very large extent the old disadvantages have 
disappeared. Although these motors still resemble 
the original machine devised by Dolivo Dobrowlski 
in 1890, considerable advances have been made in 
its design and manufacture, particularly within 
recent years. Ball and roller bearings have enabled 
smaller air gaps to be employed, and motors with 
long cores and small diameters to be manufactured 
without difficulty. Higher power factors and 
efficiencies have been obtained in consequence of 
the smaller magnetising current and the higher 
ratio of active to inactive copper. Electric arc 
welding and improved methods of brazing have 
resulted in the present-day indestructible rotor. 
With these and other constructional improvements 
to aid him, the designer has produced machines 
with such a variety of characteristics that the field 
of the squirrel-cage motor has been increased many 
times. Motors of this type that will start against 
very heavy loads are available; there is, in 
fact, really no difficulty in making a squirrel-cage 
motor start any load, provided that the starting 
period is not long enough to cause the machine to 
overheat. In just the same manner as an auto- 
transformer is frequently utilised to lower the 
voltage, it can also be employed to raise the voltage 
and increase the torque. 

In bringing these facts to light in a recent paper 
read before the Institution of Electrical Engi- 
neers, Mr. D. B. Hoseason has rendered good 
service, for it is essential that power users should 
know that these simple machines will meet a very 
wide range of requirements. We always find our- 
selves in complete agreement with electrical manu- 
facturers when they advocate something that is 
simple, cheap and reliable—something, in short, 
that will help supply engineers to sell electricity. 
Of all things that have been devised for driving 
machinery nothing is cheaper or more robust than 
the squirrel-cage induction motor. Statistics show 
that on the score of reliability it has distinct 
advantages over all other types of motors which, 
without exception, are more costly. Its field of 
application is, it is true, limited to drives requiring 
a constant speed, or a group of two, three, or four 
constant speeds, such as is obtained from the pole 
changing and two winding induction motors, but 
fine speed regulation is not, of course, needed in 
the great majority of instances. The induction 
motor is inherently a high-efficiency machine, 
because it adjusts its field ampére turns to suit the 
armature ampére turns. The field ampére turns 
on direct-current shunt motors and alternating- 
current synchronous machines, on the other hand, 
remain fixed at the value necessary to meet the 
maximum overload conditions, with the result that 
these machines have larger constant losses than 
those of the induction motor. Modern “ high- 
torque ”’ squirrel-cage motors must not be confused 
with machines having a high rotor resistance and 
consequently a low efficiency. High starting 
torques have, nevertheless, been made possible 
by the modification of a very old invention, 
namely, the double squirrel-cage rotor, devised by 
Boucherot, by which it is possible to produce a 
squirrel-cage machine that will easily start yet 
work efficiently on load. In its original form the 
Boucherot rotor had two separate squirrel cages. 
The outer or starting winding was made of high- 
resistance material and was arranged to have the 
smallest possible reactance, whilst the inner cage 
was of the ordinary low resistance type, and as it 
was sunk deep in the iron it had a high reactance. 
When starting an induction motor the frequency 


the inner cage of the Boucherot rotor produces a 
choking effect which prevents current from flowing 
in this winding, but the outer cage, which has a 
high resistance, produces a high starting 
torque. As the rotor accelerates and approaches 
synchronism the frequency of the pressure 
generated in its conductors falls, so that 
the choking effect of the inner squirrel cage is 
reduced until ultimately the rotor operates 
with the characteristics of an ordinary low- 
resistance rotor. The general result is high starting 
torque combined with good running efficiency. 
There were several objections to this form of 
machine ; its cost was higher than that of the 
orthodox squirrel-cage motor, whilst its power 
factor was lower. But by modifying the Boucherot 
scheme in various ways, Mr. Hoseason and other 
designers have succeeded in producing high 
torque squirrel-cage motors which have a good 
power factor as well as high running efficiency. 
Hence we have to-day cheap and robust motors 
which will meet very many industrial requirements 
and which only call for simple starting gear. The 
double squirrel-cage motor for continuous service 
has the advantage that when starting against any 
particular load it takes approximately 60 per cent. 
of the current drawn by a standard squirrel-cage 
motor; hence it enables a consumer to take 
advantage of the increased reliability and higher 
efficiency of this type of motor over a wider 
range. 

It is to be hoped that Mr. Hoseason’s paper will 
have the effect of increasing the use of squirrel- 
cage machines. As far as the power user is con- 
cerned they leave little to be desired, but central 
station engineers are sometimes apt to regard them 
asanuisance. Direct starting by means of a simple 
switch is very cheap and convenient, and the desire 
to adopt it extensively is not surprising. Central 
station engineers find it necessary, however, to 
enforce rules in order to ensure that peak loads pro- 
duced by the starting of large motors do not give rise 
to undue voltage variation on feeders. The need for 
these rules is easily seen, but the reason for the basis 
on which some of them have been framed is none 
too obvious. Since it is the starting current that is 
objectionable and not the horse-power of motors, 
it seems that the current should be the governing 
factor. Moreover, since it is generally a complete 
installation of several motors that is being con- 
sidered, the maximum current peak drawn from 
the supply should be referred to the full load current 
of the complete installation. Like other rules 
governing the use of electricity, those appertaining 
to squirrel-cage induction motors appear in many 
cases to require modification. There has been a 
tendency to adopt a rigidly conservative attitude 
out of all proportion to the requirements of the case, 
and whilst this is giving way in a number of dis- 
tricts to a more progressive policy there is still great 
scope for a change in certain areas. Supply engineers 
who may need guidance in this matter should con- 
sult Mr. Hoseason’s paper, which is one of the 
most useful contributions that have been read 
before the Institution of Electrical Engineers 
during the present session. 


Industry and Rates. 


Ir is one of the astounding facts of national 
politics, at least as noticeable in other countries as 
in this, that obvious reforms take an incorrigibly 
long time a-coming. The evil effect of the exces- 
sive rating of industries has been known for more 
than a century; flourishing works have been 
killed, the progress of railway development delayed, 
and the expansion of new industries checked by a 
system which was formulated centuries ago, and 
which has never undergone substantial modifica- 
tions to adapt it to the new conditions. For the 
last quarter of a century at least engineering 
employers have pointed to the disastrous nature of a 
policy which increased the burden upon their 
shoulders when their ability to bear it was least. 
But all without avail ; they were either not listened 
to or the forces arraigned against them were too 
great to be overcome. When we remember these 
facts, facts which have been patent to manu- 
facturers and must have been known to successive 
Governments for many years past, we cannot but 
feel astonished that only now is there found a 
Chancellor of the Exchequer courageous enough 
to attack the problem, and that he should 
present it to the House of Commons as 
though it were something newly discovered or of 
which the evil effects were only just becoming 
manifest. Yet astonished as we are that the reform 
was not made years ago, we, speaking for manu- 


facts of his scheme are already familiar to engi. 
neers, It is known that he proposes to reduce the 
rates on productive industries by no less than 
75 per cent. as from October, 1929, and that he 
intends to meet the cost that will fall upon the 
national revenue mainly by the imposition of 
tax on imported oils. What methods he will 
employ to put his scheme into effect remain to be 
settled by a Bill which will be brought in at an early 
date, and it is idle to debate whether the assess. 
ment will be lowered or whether it will remain 
and be subject to a heavy rebate. Nor can we 
discuss the means that will ultimately be decided 
by a later Bill to prevent extravagant municipalities 
from taking advantage of the new position. The 
essential fact is that one way or another manufactur- 
ing industries will be relieved of a burden which has 
pressed excessively on them for years past. Even 
the anticipated critics of the Budget have found 
nothing to say against a scheme which was long 
overdue, and whilst manufacturers are naturally 
anxious to know more about a reform which seems 
too good to be true, we have, so far, heard not a 
single voice raised against it. Indeed, the Budget 
as a whole has been received by the country with 
a chorus of praise. It may justly be called an 
industrialists’ budget, and if there is any regret in 
connection with it at all, it is that some of its 
clauses cannot be put into operation for many 
months. 








Obituary. 
GEOFFREY, RANSOME. 


WE have to announce, with regret, the death of 
Mr. Geoffrey Ransome, Chairman of A. Ransome 
and Co., Ltd., of Newark, which took place on 
Sunday last, April 15th. 

Mr. Geoffrey Ransome was born in 1867, and was 
educated at Richmond School, Yorks., and Trinity 
Hall, Cambridge. He served his apprenticeship in 
his father’s firm, A. Ransome and Co., and was also 
for a time with Marshall, Sons and Co., Ltd., of 
Gainsborough, and Ransomes, Sims and Jefferies, 
Ltd., of Ipswich. After spending some years in 
various parts of the East, notably in Sumatra and 
India, erecting wood-working machinery, he joined 
the Assam Railways and Trading Company at 
Dibraugarh, with which he was for six years, in the 
course of which he reorganised and managed the saw 
mills and forest department of the company, and for 
a part of the time he also managed its oil works. 

Mr. Ransome had extensive knowledge of the timber 
and saw mill conditions of India and the East, and 
spent some time in South America, chiefly in the 
Argentine, studying wood-working machinery re- 
quirements. Some years ago, in company with the 
late Mr. Lewis Ransome, he explored a large tract 
of forest in the north-east of Madagascar, which had, 
up till then, not been visited by any white man, on 
a mission to report on the timber and map the river 
Antanambalana. He joined A. Ransome and Co., 
Ltd., in 1900, was made a director in 1902, and, on 
the death of his brother in 1922, became chairman and 
managing director. He was also a Director ot 
Ransome and Marles Bearing Company, Ltd. 


DAVID ROBERTS. 


WE regret to learn that Mr. David Roberts died 
at his home, Beaconfield, Grantham, on Sunday. 
April 22nd, 1928, after a somewhat prolonged illness. 

Mr. Roberts, who was in his seventieth year, was 
a native of Chester. He commenced his engineering 
career in 1873 with the Hydraulic Engineering Com- 
pany, Ltd., of that city, with which he remained for 
fifteen years, occupying various important positions 
at home and abroad. In 1888 he entered the employ 
of Armstrong Mitchell and Co.—now Vickers - 
Armstrongs, Ltd.—of Newcastle-upon-Tyne, with 
which he remained for eight years, the first two and 
a-half years being manager of the firm’s Italian 
works at Pozzuoli, taking charge of the final installa- 
tion of the works, and the commencement of the 
building of heavy ordnance under the superin- 
tendence of Colonel Dyer and Mr. George Rendel. 
Afterwards he took up his duties in that company’s 
ordnance department at Elswick, Newecastle-upon- 
Tyne, being occupied in the improvement of its 
systems of manufacture, in which he was successful 
in greatly reducing the cost of production. 

Being convinced of the immense future develop- 
ment of the oil engine, the manufacture of which had 
just been taken up by Richard Hornsby and Sons, 
Ltd., of Grantham, he accepted in 1895 the position 
of works manager to that company. Owing to the 
success of the business under his management, which 
was largely due to his expert knowledge of works 
organisation, he was quickly promoted to the position 
of general manager, and in 1904 to the higher post of 
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and Co., Ltd., of Lincoln. During the intervening 
period the business of Richard Hornsby and Sons, 
Ltd., under his guidance, had been restored to a state 
of prosperity, the number of employees being greatly 
increased and the works considerably extended, the 
area covered having grown from 164 acres in 1895 to 
80 acres in 1918. 

In 1905 Mr. Roberts carried through the amalgama- 
tion of Hornsbys with the old-established firm of 
J. E. H. Andrews and Co., Ltd., of Reddish, Stock- 
port, the makers of Stockport gas engines and plants. 
Upon the amalgamation of Hornsbys with Ruston, 
Proctor amd Co., Ltd., the name of the company was 
changed to Ruston and Hornsby, Ltd. Mr. Roberts 
was appointed a joint managing director of the new 
company, from which position he retired in 1920, 
remaining, however, on the board as an ordinary 
director. 

Mr. Roberts was a man of great determination, 
strength of character, and combined exceptional 
engineering genius with commercial ability. This 
strong combination enabled him to carry out an 
amount of pioneer work in the oil engine industry, 
which will leave its mark, not only in the works of his 
own company, but in all the markets of the world. 
He was also the inventor of boilers of the water-tube 
type and of the caterpillar tractor, which was 
exhibited and took part in the Royal Review at the 
military display, Aldershot, early in 1908, Mr. Roberts 
on that occasion being presented to his Majesty. 
Mr. Roberts was a member of the Institution of 
Mechanical Engineers. 

F. M. T. LANGE. 

THE death is announced of Mr. F. M. T. Lange 
as having taken place at his home, 35, Gloucester- 
gardens, London, on April 17th. 

After leaving Cambridge University, Mr. Lange 
went through a course at the Crystal Palace School 
of Engineering. For some years thereafter he was 
engaged in pioneer work in the application of elec- 
tricity for both power and lighting in France. On 
his return to England he entered into partnership 
with Mr. William Geipel, and was engaged in many 
industrial schemes employing electricity. He sub- 
sequently went out to China, where he remained for 
some years doing similar work. 

When he again came back to this country, Mr. 
Lange was appointed Secretary and Manager of the 
Representation of British Manufacturers in both the 
Near and the Far East. He was a member of the 
Institution of Mechanical Engineers, an Associate 
Member of the Institution of Civil Engineers, a 
member of the French Institute of Civil Engineers, 
and a member of the Institution of Heating and 
Ventilating Engineers. 








Literature. 


Manual of Forest Engineering and Extraction. By 
J. E. Stewart. London: Chapman and Hall, 
Ltd. 1927. Price 15s. 

THE author of this book is a consulting forest engineer, 

who is also lecturer in forest engineering in Edinburgh 

University, and there is an introduction by Professor 


E. P. Stebbing, who is professor of forestry at the 
same University. Author and introducer—both of 
them men with long practical experience—join in 


saying that, so far, the student of forest engineering 
has had no simple text-book in the English language 
written by a man whose career has been that of a 
practical forest engineer acquainted with different 
conditions within the Empire. The present work is 
intended to make good that lack: 

At the outset, it may be said that, even if the author 
had not, several times in the book, stated that he 
discusses only those things of which he has had 
personal knowledge, it would have been quite evident 
that the work was that of a man who had had prac- 
tical experience, and who had learnt by lengthened 
usage to do things in the best and most economical 
manner possible. As a matter of fact, he claims that 
during the course of a very long experience in every 
climate in the world, he has had to cope at one time 
or another with every engineering proposition that is 
likely to confront the forest engineer working in virgin 
country. The volume, therefore, is really an account 
of some of his own experiences and achievements. 

An astonishing variety of subjects is dealt with, 
and dealt with in straightforward language, which 
will be readily understood by the youngest student ; 
and it is particularly for the young student and not 
for the experienced forestry engineer that the work is 
intended. The book is divided into fifteen chapters, 
and a sufficient indication of its scope will be con- 
veyed if we briefly refer to the principal matters 
discussed in them. Chapter I. is entitled “‘ Objects 
and Methods.” The main “ object” is, of course, 
to get the various forest products on to the market 
or to places where they can be commercially handled. 
The author points out that to effect that object it is 
quite impossible to lay down dogmatically in a book 
any one method which should be adopted in all con- 
ditions. All he aims at doing, therefore, is to make 
Suggestions and to show how to carry them out, 


be determined by local conditions. Then, in the 
matter of payment for labour, he states that he has 
always preferred—instead of contracting—to pay 
a bonus on the work done, and that he has found that 
system satisfactory. He has, he says, employed 
every kind of coloured labour with success, and that 
he has always treated, not with the individual native, 
but having put the gang in charge of a carefully 
chosen native headman, he has made payment to the 
gang as a body, and not to each separate worker. 
As regards power—if required for preliminary works 
especially—the author suggests that, in view of the 
various disadvantages attaching to the use in out-of- 
the-way places and with combustible surroundings, 
of either wood or coal as fuel, the employment of 
small oil engines—especially when large power is 
not required—is well worthy of the consideration of 
the forest engineer. 

“Cruising, Exploring and Camping ”’ is the title 
of Chapter II. Here we are told how to estimate 
the volume of timber in a given area; how to camp 
in northern latitudes and the tropics ; what equip- 
ment is desirable or necessary ; and how to combat 
malaria, dysentery, snake bites and wild animals ! 
Chapter III. is devoted to “‘ Surveying Rivers and 
Streams.” In one place in it the author’s method 
might be challenged as not giving entirely accurate 
results. He proposes to estimate the flow of a stream 
by simply multiplying its width by the average 
depth—as ascertained by measuring depths at 
intervals and taking the mean—-and by the rate of 
flow arrived at by taking a number of readings of 
the time occupied by a float to travel between two 
points on the bank. Still, that method would give, 
possibly, a quite sufficiently near approximation for 
“ Felling and Clear- 


general purposes. Chapter IV. 
ing ’’—gives a concise dissertation on such matters 
as the Girdling, Throwing, Felling and Cross- 


Cutting, and Stumping of trees, and the tools neces- 
sary for these operations. Then drag roads and 
animal and mechanical dragging—the latter includ- 
ing the employment of the roadless tractor—come 
in for attention. From these matters, the author 
passes in Chapter V. to “Log Transport” and 
divides his subject into ‘‘ Skidways and Skidding,”’ 
“Sleds,” “‘ Wheels—the bummer, the janker, the 
waggon, and tractors,’’ and “‘ Plank Roads.’’ Then, 
in Chapter VI.—one of the most instructive of the 
whole book—he turns to “‘ Wire Rope Operations,” 
and treats successively of “‘ High Lead,” ‘‘ Ground 
Skidding,” ‘Topping,’ ‘“‘ Overhead Skidding,” 
“* Changing,”’ “‘ Pole Road and Winch,” and ‘“*‘ Swamp 
Logging,” ending by referring to ropeways in general. 
The next three chapters—VII., VIII., and IX.— 
are respectively entitled ‘‘ Extraction Constructions,” 
“Roads, Tramways, Trestles,”’ and “ Forest Rail- 
ways.’ In the first such things as slides, chutes, 
flumes, &c., are considered. The titles of the others 
sufficiently describe their contents, though it may be 
said that Chapter IX. contains references to blasting, 
the handling of explosives, rolling stock, fuels, &c. 
With regard to the last named, it is noteworthy that 
the author again shows his bias in favour of oil as a 
fuel—this time for locomotive work. He says: 
“Tf oil can be obtained cheaply enough, it is by far 
the best fuel from every point of view. There is no 
danger from forest fires, the cost of putting it on board 
is practically negligible, while without any special 
skill it is easy to maintain a constant heat and head 
of steam.” 
““Water Transport’’ forms the subject » of 
Chapter X., and though what is given is of great 
interest, the question, having in view its importance, 
might, we think advantageously, have been dealt 
with at somewhat greater length. For instance, more 
space might well have been spared for more extended 
descriptions of river and sea-going log rafts and their 
construction. The author himself says of this means 
of transport that—despite its disadvantages, some 
of which he enumerates—it ‘‘ may still be the best or 
thé only means by which logs can be economically 
brought out, and the cheapness of the actual working 
without heavy capital for expenditure on working 
plant in comparison with, say, a railroad, allows for 
a very considerable amount of loss in transit and 
expenditure on improvements.” 
Of the three next chapters, No. XI., ‘“‘ Permanent 
Buildings,”” No. XITI., “‘ Roads and Bridges,’ and 
No. XIII., “Timber Conversion and Seasoning,” 
little need be said ; but in Chapter XIV. the author 
reaches a matter—‘‘ The Crawler Tractor in Forest 
Engineering *’—-which has become very prominent 
of recent years. The tractor, he remarks, “‘is the 
Forest Engineer's friend from first to last. It can 
penetrate practically anywhere in the forest and make 
its own road. It will pull out trees and stumps and 
clear the way for road making. Equipped with a 
grader, it will make the roads, and with a maintainer, 
will keep these roads in good order when not actually 
logging.”” And again: ‘‘ It works equally well on 
snow, on rough rocky ground, and in deep sticky 
mud. When not making roads, loading or hauling 
out timber, it will haul supplies and material. It 
has never to be laid off on account of great heat or 
severe weather.” Furthermore, the ‘‘ Crawler 
Tractor,”’ he explains, reduces costs. No arbitrary 
figure can, according to him, be given as to costs of 
operating by tractor, since country, climate, local 
conditions, labour, nature and size of timber, are all 





gives one instance in which animal and donkey engine 
haulage were replaced by caterpillars, the cost of 
timber delivered on the railway being reduced from 
24s. to 17s. per 1000ft. in consequence of the change. 
In another case, which he quotes, the saving was 8s. 
per 1000ft., while the working crew was reduced by 
60 per cent., and the animals done away with alto- 
gether. 

The last chapter is concerned with “‘ Forest Opera- 
tions in India,”’ and, though short, it is most inter- 
esting. 

The whole volume is profusely illustrated, there 
being over 160 half-tone engravings—nearly all of 
them excellent—and sketches, and though, appa- 
rently, very few of the former have been specially 
prepared for the book—being, largely, views supplied 
by the makers of the machines, &c., which they 
represent—they have been cleverly chosen to accom- 
pany the references to them in the text. 

There is one adverse criticism that we may offer. 
It is that a more extensive index would enhance the 
value of the work as a whole, 


Electric Rectifiers and 
GUNTHERSCHULZE. 
Ltd. Price 15s. 

Tue rectification of alternating current is a matter 
that has received a vast amount of attention during 
the last few years, and there is little doubt, in our 
opinion, that sooner or later rectifiers will, to a large 
extent, take the place of converting machinery. As 
the author of this book says, rectifiers require very 
little attention, and on this score alone they are 
preferable to the ordinary forms of converters. There 
are, of course, many kinds of rectifiers, most of which 
are dealt with in this volume, which constitutes a 
useful addition to the literature on the subject. Small 
current and heavy current rectifiers are considered. 
The first part of the volume devoted to an 
introduction to the physical basis of valve action, 
and the second part to the methods of applying 
those principles in practice. In no branch of electrical 
engineering is a knowledge of physical principles 
so important, and the physical theory section of 
the volume may be regarded of great value to 
all who are taking up the study of rectification. 
In this section there are five chapters, which deal 
with such matters as atomic structure and ionisation 
processes, electric conduction in gases, actions at 
the anode and cathode, the arc discharge, electrolytic 
rectifiers and detectors. In the second section 
there are chapters on connections and mathe- 
matical theory of valves, mechanical rectifiers, electro- 
lytic rectifiers, glow-discharge rectifiers, mercury 
vapour rectifiers, miscellaneous types of rectifiers, 
and various applications of valves. 

Although a large part of the volume is theoretical, 
it also contains a very fair amount of practical infor- 
mation. Interesting particulars are given, for in- 
stance, of the constructional details of large metal- 
cased rectifiers. Although this type of rectifier is 
mainly associated with the name of Brown, Boveri 
and Co., other continental and American firms are 
now manufacturing it, which proves, if proof be 
needed, that the demand for this kind of apparatus 
is increasing. Brief descriptions are given of the 
various makes of metal-cased rectifiers on the market, 
but it is rather a pity that the author has not given 
more definite information concerning their outputs. 
The latest information issued by Brown, Boveri and 
Co. indicates that rectifiers giving from 100 to 200 
ampéres at 16,000 volts have been tested, although 
most of the rectifiers that are being made for con- 
mercial service appear to have been designed for 
medium pressures, such as 600 or 800 volts. The 
difficulty associated with high-pressure direct-current 
is, of course, to find a method of using it, but if suc- 
cessful rectifiers can be built for, say, a pressure of 
3000 volts, high-pressure direct-current railway 
electrification might make more rapid headway. The 
chief factors affecting the efficiency of a rectifier are 
the voltage drop across the arc, and the losses in the 
transformer, and since the voltage drop is constant, 
the efficiency increases with the voltage. Hence, 
the high-pressure mercury vapour rectifier is a very 
attractive piece of apparatus, and it is somewhat 
strange that up to the present its development has 
been left in the hands of continental and American 
engineers. 

It is, of course, well known that of the 

principal difficulties associated with high-pressure 

rectifiers has been what is known as back-firing, 
or, as the author terms it, back starting, which 
occurs owing to the failure of the valve action and 
gives rise to a short circuit through the transformer. 
In the present volume, the author has a great 
deal to say about the investigations that have 
been carried out with a view to overcoming this 
difficulty. That the trouble has been surmounted, 
at least one electrical firm claims, but Professor Gun- 
therschulze does not express any definite opinion 
about the matter. The growing demand for mercury 
vapour rectifiers on the Continent would, however, 
seem to indicate that for ordinary pressures, at any 
rate, the performance is satisfactory. Although the 
volume may not contain all the most up-to-date infor- 
mation, it covers a wide field, and should meet the 
requirements of students and engineers who are 
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A Large Double Helical Gear 
Generating Machine. 


We were recently invited to inspect a large double 
helical gear generating machine on the Sykes principle, 
which the Power Plant Company, Ltd., West Drayton, 
Middlesex, has just completed to the order of a customer. 
This machine—illustrated herewith and on page 462—is 
designed to cut turbine and other gear wheels up to 9ft. 6in. 
in diameter and 30in. wide. Tt can be set to cut not only 
double helical, but also single helical gearing. The maxi- 
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TYPICAL SYKES CUTTER 


width of single helical wheel which it can cut is 


Pint If therefore, as is sometimes required, a doubk 
helical wheel has to be 

h part may be cut as a single helical wheel, one with 
right-hand and the other with left-hand teeth. In such a 
case, the wheel may have a total assembled width of 
anything up to 40in The machine will cut wheels having 
ny pitch from in. up to 2-8in., or, say, 10 to 1} dia- 
metral pite h. The standard helical angle of the teeth cut 
on machines of the Sykes pattern is 30 deg., but in the 


provided with a central division, 


weight. Its production, as our readers are no doubt 
aware, has been successfully accomplished in several 
different ways. In the Sykes process, the two parts of the 
chevron are cut by two separate tools, one of which takes 
a cut while travelling from the edge of the blank towards 
the centre of the face, while the other, automatically 
relieved, is retreating from the centre towards the edge. 
The two tools are set to finish their cutting strokes exactly 
on the central plane of the blank. The first to cut throws 
up a slight burr, which is removed by the second tool. 

hat tool, in turn, throws up another burr, which, in turn, 
is removed by the second stroke of the first tool, and so 
on until the cut reaches its finished depth. Each chevron 


slow rotation of the work and cutters, but otherwise there 
is no particular relationship between the reciprocatory and 
rotary speeds. 

This rapid reciprocation of the cutters and slow rota- 
tion of the cutters and work is accompanied by a slow 
advance of the cutters into the work, the feed being 
applied by hand at the end of every complete turn made 
by the work. Were there no other movement than those 
we have so far mentioned the result would be the genera- 
tion on the blank of continuous straight involute teeth, 
each tooth being formed half by one cutter and half by 
the other. The teeth, it may be noted, would not possess 
perfect theoretical straightness, for during the actual 
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SPIRAL GUIDES AND BLOCKS 


is not, however, cut to the finished depth straight off befor: 
the next is begun. A generating process is employed, and 
the work progresses to the finished depth uniformly al! 
round its periphery. The fact that the blank makes a 
number of turns before the teeth reach their finished 
depth has the effect of leaving the root circle surface when 
finished free of any trace of a burr from the last cut taken 
on it. No hand finishing is required, either on the root 
circle surface or on the entrant or re-entrant angles of 
the tooth flanks. . 
The cutters employed on the Sykes machine are of the 
form shown in one of our engravings. In effect, they are 
single helical pinions with the teeth ground at one end to 
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PLAN VIEW OF SYKES DOUBLE HELICAL GEAR GENERATOR) 


present instance this angle has been made 23 deg. to suit 
the customer’s requirements. 

® The cutting of continuous double helical teeth on the 
periphery of an undivided wheel—teeth, that is to say, 
in the form of a sergeant’s chevrons—appears at first sight 
to be a very difficult, if not insoluble problem. The dis- 
continuous type of double helical teeth in which there is a 
central groove or race need be no more difficult to cut than 
® single helical wheel, but in the continuous type, the 
absence of the central groove suppresses all clearance or 
overshoot for the tool at the angular junction of the two 
portions of the teeth. The continuous type of tooth is 
desirable in practice for several reasons, including ques- 
tions of strength, lubrication and economy of width and 





form cutting edges. Two of these cutters, one with right- 
hand and the other with left-hand helical teeth, are 
mounted co-axially in the machine with the ground cutting 
edge faces pointing towards one another. The generating 
process employed consists of slowly rotating the blank 
and imparting to the cutter the rotary speed corre- 
sponding to that which it would have if the blank were fully 
toothed and the cutter were fully in mesh with it. While 
this slow rotation is taking place, each cutter is caused to 
reciprocate piston-wise on its axis from a position beyond 
the edge of the blank to the middle plane of the blank, one 
cutter advancing while the other is retiring. The cut is 
therefore taken after the manner of a shaping machine. 
The reciprocation of the cutters is rapid, relatively to the 


cutting stroke of each cutter there would be a certam 
minute amount of rotation of the cutter and work which 
would result in each half of the tooth being cut slightly on 
a helix. Again, if the cutters were set with two of their 
teeth dead in alignment, the slow continuous rotary 
movement of the cutters and work would result in one 
half of each tooth formed on the blank being slightly in 
advance of the other half. This effect could be, and in 
practice is, eliminated by setting one of the cutters to 
lead the other by the angular amount required to make the 
two cuts join up precisely at the middle plane of the blank, 
in spite of its slow rotary motion. It may be taken there 
fore that the movements we have described would generate 
on the blank continuous and substantially straight involute 
teeth. The object of the machine is, however, to produce 
double helical—or, by the suppression of one of the cutters, 
single helical—teeth, and to secure this end an additional 
motion is required. As the cutters advance from the edge 
to the centre of the blank, they have to be caused to rotate 
on their axes through an angle determined by the helix 
angle, 30 deg. or 23 deg., of the teeth to be cut. On the 
return stroke, they have to rotate backwards through the 
same angle. Since one cutter cuts while moving from left 
to right and the other while moving from right to left, the 
desired double helical effect obviously requires that the 
rotations of the cutters on the cutting strokes should be 
in the same sense. This reciprocatory rotation of the 
cutters is quite independent of the slow continuous 
rotation which they share with the work. The slow con- 
tinuous rotation governs the generation of the involute 
profile of the teeth. The reciprocatory rotation governs 
the helical angle given to the teeth, and has to be atuned 
only to the horizontal rectilinear reciprocation of the 
cutters. 

With this explanation of the principle on which the 
Sykes double-helical gear generator acts, it should be easy 
to follow the construction of the machine. The main 
drive is obtained from a 15 H.P. motor running at 1000 
r.p.m. This motor—shown at A on page 466— is connected 
through a Broadbent centrifugal coupling to an eight- 
speed gear-box B. From the final shaft of this box power 
is transmitted through 3-to-1 reduction gearing within 
the casing C to a crank disc D carrying a crank pin which 
is adjustable radially to vary the length of stroke given to 
the cutters. The crank pin engages through a block with 
a vertical slot on the rear surface of a horizontal slide E, 
on which the cutter heads are mounted. The position 
of the cutter heads on the slide and their distance apart 
can be adjusted by means of two long screws extending 
through the end of the slide, as shown in the side elevation. 

The horizontal linear reciprocation imparted in this 
manner to the cutter heads carries the cutters across the 
face of the blank. It is made use of to produce the 
reciprocatory rotation of the cutters, which is required 
simultaneously to give the helical angle to the teeth. To 
this end the spindle of the cutter F is extended for a 
considerable length, and has secured to its end a cylinder 
G, the surface of which is cut into to form a long pitched 
spiral race. This spiral guide engages with a block fixed 
inside a sleeve H, surrounding the cylinder G—see the 
front elevation. If the sleeve H is held stationary it is 
clear that the rectilinear reciprocation of the cutter head 
will, through the agency of the guide G, cause the cutter 
to execute simultaneously a reciprocatory rotary motion. 
The angle of the helix cut on the work is determined by 
the angle of the spiral formed in the guide G. If a different 
helical angle is required, the guide G has to be changed, 
but it may be noted that for a given helical angle no change 
is required to accommodate blanks of varying face width. 
The second cutter J is given a rotary reciprocation in an 
exactly similar manner. This cutter is mounted on a 
hollow spindle through which passes the spindle of the 
first cutter. The hollow spindle carries a spiral guide 
similar to G, but opposite handed. This guide is quite 
separate from G and works within a separate sleeve K— 
see the front elevation. 

The slow continuous blank 


rotary motion of the 
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originates in a two-speed gear-box L connected to the 
gear-box B, through a plate type of friction clutch—see 
the plan. This gear-box is connected by change wheels to 
the feed shaft M, from which power is taken through bevel 
gearing and a cross shaft to the change wheels shown at 
N. From these wheels the transmission goes by way of 
sundry shafts and bevel gearing to a worm engaging with a 
large worm wheel at the end of the headstock spindle. The 
work is supported on an arbor extending between the face 
plate of the headstock spindle and an auxiliary saddle in 
line with the headstock. 

The slow continuous rotary motion of the cutters is 
derived from a forward extension of the feed shaft M. 
This extension is obscured in the plan, but in the front 
elevation it is indicated at M. From it motion is taken 
through bevel gearing to a vertical shaft P carrying a 
spur wheel at its upper end. That wheel meshes with two 
others, each at the end of a worm shaft. The worms, in 
turn, mesh with worm wheels fixed round the sleeves H K. 
In this way, while the cutters reciprocate horizontally and 
rotationally, they receive in addition a slow continuous 
rotary motion from the slow rotation of the sleeves H K, 
within which the spiral guides slide to and fro. 

The correct ratio between the slow continuous rotations 
of the cutters and the work is obtained by a suitable 
selection of the change wheels N. It is to be observed that 
as both these motions originate from the shaft M their 
ratio is not affected by changes in the gear-boxes B L, 
and that if through a failure of the feed gear the clutch 
between these boxes slips the cutters will merely recipro- 
cate in the grooves they have already cut without spoiling 
the work. 

The feeding of the cutters into the work at the end of 
every revolution of the blank is effected by hand from the 
wheel Q. This wheel is provided with an index graduated 
to read to the ten-thousandth part of an inch. Move- 
ment from it is transmitted through a chain of shafts 
connected by bevel gearing to a nut surrounding a screw 
shaft R. If this shaft is stationary, the rotation of the 
nut by means of the handle moves the saddle carrying the 
cutters forward or backward on the ways of its bed. A 
quick power movement of the saddle for use when the 
machine is being set up to suit a given diameter of work, 
is obtainable from a 5 horse-power motor 8, which can be 
set to rotate the serew R through a worm reduction gear. 
In this case the rotates while the nut remains 
stationary. 

A third motor, one of 4 horse-power, can be connected 
through a clutch with a prolongation of the shaft carrying 
the last of the change wheels N. This motor is used to 
rotate the blank at a high speed in order to check its con- 
centricity before the work of cutting the teeth in it is 
begun. If the periphery of the blank is found to be 
excentric to the bore, the blank is returned to the turning 
shop, no attempt being made to true it up on the gear 
generator itself. 

When the work is being set up careful attention, as 
has already been indicated, has to be given to the radial 
setting of the cutters on their shafts. The relative settings 
have to be such that the two cuts will join up at the central 
plane of the blank without stagger. The adjustment 
provided for this purpose is indicated in the front elevation. 
The two spur wheels driven by the central spur wheel at 
the top end of the shaft P are engaged with the shafts of 
the worms driving the sleeves H K through serrated grips 
which may be slackened back. When these grips have 
been slackened, a handle applied to the squared end of 
either worm shaft is used to rotate the corresponding 
sleeve and so to set the associated cutter to the correct 
radial position relatively to the other cutter. 

The Sykes gear geherating machine has been made on the 
general lines we have described for a number of years, 
although improvements in detail have been numerous. 
One such improvement in the machine illustrated may be 
especially mentioned, namely, the means provided for 
relieving the cutters on the non-cutting outward portions 
of their strokes. The brackets in which the cutter spindles 
rotate have bases which are not parallel with the axis 
of the spindles and are supported on blocks, attached to 
the cutter slide, which are formed with faces having a 
similar inclination. The brackets can move on the bases 
through a small range in the horizontal direction, this 
movement being limited at each end by projecting flanges 
on the bases. The pressure of the work on the cutter 
during the cutting stroke forces the bracket up the incline 
against the outer flanged stop. On the return stroke 
the bracket slides down the incline to the inner flanged 
stop, and in so doing draws the cutter out of engage- 
ment with the blank. A _ simple arrangement of 
this kind is found to be sufficient in the smaller 
sizes of Sykes generators, but in the machine illustrated 
# positive control of the sliding movement of the brackets 
on the bases is provided. This control is more or less 
simply a safeguard. It is continually in operation, but 
under ordinary circumstances it probably is only rarely 
called upon to exercise its function of overcoming any 
stickiness of the brackets on the bases. The control con- 
sists of two cams T—see the plan—mounted, one above 
each cutter bracket, on a cross shaft which makes one 
revolution per reciprocation of the cutter slide. The cams 
engage with the brackets and will move them in the 
desired direction should they tend to hang on their bases. 
The cam shaft is driven through double helical and bevel 
searing from the shaft of the 3-to-] reduction wheel inside 
the casing C, and therefore rotates in set relationship with 
the crank disc D and consequently with the reciprocation 
of the cutter slide. Since an advancing and retreating 
movement is in this way communicated to one end of the 
shafts carrying the cutters, it is necessary in order to 
preserve alignment to communicate an equal movement 
to the other end of the shafts. This result is achieved by 
giving @ reciprocatory sliding movement to the bracket 
carrying the spiral guides, sleeves and other gear asso- 
ciated with the reciprocatory and continuous rotation of 
the cutters. The sliding movement of the bracket is very 
small and is imparted to it by a shaft driven off the cam 
shaft transmission. 
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A rusH of water, breaking in from some of the aban- 
doned workings, has flooded part of the Fushun coal mine 
in Manchuria, and has, it is said, drowned 470 Chinese 
miners. The mine is of the open cast type. 


The Failure of Wrought Iron 
Chain.* 


By Dr, H. J. GOUGH and A. J. MURPHY, M.Sc, 


WRovG3t iron possesses excellent welding and corrosion- 
resisting properties, and is extremely ductile, but there is 
a long record of cases, however, where a chain has behaved 
in an extremely brittle manner. Such failures usually 
occur under shock loading, often of a magnitude absurdly 
small in comparison with the normal capacity of the 
chain. 


FAILURES AND CHARACTERISTICS OF OVERHEATED 
Wrovert Tron. 


There is no doubt that overheating wrought iron pro- 
duces extreme brittleness which cannot be removed by any 
subsequent heat treatment. It is equally certain that over- 
heated material produces a state of biittleness. Sometimes 
a chain link as a whole becomes “* burnt " during the manu- 
facturing process and the application of a sudden shock 
to such a link will produce a fracture. In other cases 
a fractured link shows two or more layers of ** burnt ”’ 
iron, which have been overheated in the puddling or mill 
furnaces. The intermediate layers are in the normal 
ductile state. 


Fartures Due ro Fautty WELDs. 


If the weld is made at too low a temperature or is dirty 
or is incompletely closed during manufacture a very weak 
joint is obtained offering low resistance to shock. 

The welds are apparently in good condition. A minute 
examination of the exterior of all the links of the chain 
fails to show the slightest sign of scarf movement. Such 
a chain easily passed the required static tensile tests 
proof load—but when tested under shock fails at the 
welded joints with a low absorption of energy. 


Tue Errect or Rereatep Sraric STRAINING. 


Overstraining followed by suitable heat treatment can, 
in some metals, produce a coarsened grain structure, and 
the opinion has been expressed that the practice of 
** periodic ’’ proofing and low-temperature annealing of 
wrought iron chains might conceivably lead to such grain 
growth with the attainment of a state of brittleness. This 
possibility has been experimentally explored. The experi- 
ments and results may be summarised as follows : 

A new jin. chain (Reference Mark CDG) was used in the 
tests and all samples were given a preliminary normalising 
treatment. These samples were submitted to a com 
bination of static tensile straining with, in some cases, 
intermediate and, or instead, final heat treatment. Two 
standard heat treatments were employed: (a) normalising 
(heating to 1000 deg. Cent., maintaining for fifteen minutes 
at this temperature and finally cooling in air), denoted by 
N; and (6) annealing (heating to 650 deg. Cent. for one 
hour and then cooling in the furnace), denoted by A. 
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Curve a.—_-Extension in overstraining test. 
Curve b._Extension in test to destruction. 
Curve c._—Total extension. 

Curve d.—Energy absorbed in overstraining. 
Curve e.—Energy absorbed in destruction test. 
Curve f.—Total energy absorbed. 


Fic. 1.—Results of Static Tensile Tests on Overstrained 


jin. Chain. 


The complete programme of treatments used is as 
follows, where O denotes overstraining : 
(1) One, two, and three overstrainings (NO, NOO, 


NOOO). 

(2) As (1), with a final annealing treatment (NOA, 
NOOA, NOOOA),. 

(3) As (1), with a final normalising treatment (NON, 
NOON, NOOON). 

(4) Two and three overstrainings with intermediate 
and final annealing treatments (NOAOA, NOAOAOA). 

(5) As (4), but with normalising substituted for anneal- 
ing (NONON, NONONON),. 

(6) Two and three overstrainings with intermediate 
annealing and final normalising treatments (NOAON, 
NOAOAON). 

Tests were also made on samples in the “ as received,” 
annealed and normalised conditions for purposes of com- 
parison. Each of the samples used consisted of a length of 
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ten links. After the required treatment the sample was 
cut up to provide : 

(a) A length of six links for static tensile tests to 
destruction. 

(6) Four separate links, which were cut up to provick 
small specimens for (i.) complete static tensile test, (ii,) 
impact tensile tests, (iii.) notched-bar and Brinell hardness 
tests, and (iv.) microscopical examination. 

All tests were in quadruplicate. In Figs. 1 and 2 the 
principal results are expressed graphically. The chief 
result of the tests is to show that repeated overstraining 
and low-temperature annealing applied to a wrought iron 
chain does not produce any ‘shortness’? or ‘* brittle. 
ness ’’—as disclosed by static tensile tests—but, on the 
contrary, it induces a state of great ductility. 
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Curve a Tensile limit of proportionality. 
Curve b.Tensile yield stress 
Curve c.—Ultimate tensile strength. 
Curve d.—-Energy absorbed to fracture in statie tensile test 
Curve e.— Energy absorbed in impact tensile test (un-noteh: 
speciinens ). 
Curve [.—-Results of Charpy (beam) impact tests (notched! 
specimens). 
Fig. 2.— Results of Mechanical Tests on small Specimens cut 


from the Chain Links. 


The notched bar test results on new Ljin. open link 
chain reproduced exactly the features of those of the 
previous experiments on jin. chain. Careful grain counts 
made on links of the jin. chain showed that with the con 
ditions of overstraining and with the heat treatments 
employed, corresponding changes in grain size are not 
produced, and, more important still, that no combination 
of overstraining and annealing has produced a coarsened 
structure. 

The experiments failed completely to produce a stat: 
of brittleness by any combination of static straining an« 
annealing at 650 deg. On the contrary, annealing was 
found to be extremely beneficial in restoring overstraine:| 
material to a condition nearly approaching its original 
ductile state. 


WrovGcuat Iron CHains DRAWN FROM SERVICE. 


Attention was directed to the investigation of tlw 
properties of a series of wrought iron chains drawn from 
service of known history. An exhaustive series of tests 
was made on each chain. These included static and impact 
tests on sample lengths of chain, together with a full series 
of mechanical tests made on specimens cut from chain 
links. All these tests were made on chain in three con 
ditions :—(1) As received ; (2) after prolonged annealing 
at 650 deg. Cent.; and (3) after normalising at 1000 deg 
Cent. The following refers briefly only to some of th« 
general conclusions arising from the tests. 

(i.) Showing that chains which have been periodically 

annealed are in a very ductile state and free from 
brittleness when tested in the annealed condition. 


(a) Tests on a Pin. Crane Chain (Reference Mark C 8S J). 
—This chain had been used for thirteen years on a hydrauli« 
crane and had been proof-tested and annealed six times 
during that service. It arrived in the annealed condition. 
Thus, should this service—with the loads and shocks 
associated with crane usage—coupled with periodic 
annealing, tend to produce a brittle chain, this particular 
chain should have been an excellent example. The tests 
made on specimens cut from the links, however, showed 
that the material was in a condition equal to that of best 
wrought iron in the annealed state. The static tensile 
tests made on chain lengths revealed a state of extreme 
ductility, the breaking loads and energy absorbed values 
being comparable with that of new chain. There were, 
however, many signs that the welds had suffered deterio- 
ration during service. Shock tests—impact-tensile- 
revealed more clearly the defective condition of the welded 
joints, the energy absorbed figures being low. In the 
cases where weld failure did not occur, high values of the 
figures for energy absorbed and elongation to cause 
fracture were obtained, showing that the wrought iron 
-vas in an essentially ductile state. 

(b) Tests on a 1}in. Bucket Lifting Chain (Reference Mark 
C E Q).—This chain had been in use on a dredger for 
thirteen years, during which it had been proved and 
annealed on six occasions. It had been withdrawn from 
service, owing to its worn condition—most of the links 








me Ry ge 


THE ENGINEER 





469 





Aprit 27, 1928 





also showed the curious preferential corrosion, taking the 
form of grooves following the direction of piling, so often 
observed in old wrought iron. With this chain, exactly 
similar test data were obtained as with the }in. crane 
chain—C 8J. The material of the chain, judged from 
tests on small specimens, was in an excellent condition. 
The static tensile tests and impact tensile tests, also, 
while revealing a deteriorated condition of the welds, 
showed that, apart from this deterioration, the material 
of the chain possessed excellent shock-resisting properties. 

Fig. 3 shows two typical examples. Both samples 
were fractured under shock, and parted in the neighbour- 
hood of a welded scarf. The deterioration of the weld 














Fic. 3.—Teasts on a l}in. Bucket Lifting Chain. 
in the lower sample had been much more marked than in 
the other sample, and this was shown in the relative values 
of the energies absorbed to cause fracture and the total 
elongations. The links were greatly deformed before 
fracturing. . 

Che general conclusion is that chains which have been 
periodically annealed through a long and strenuous service 

crane and dredger bucket lifting services are particularly 
exacting—are not in a brittle condition when tested in the 
annealed state. The progressive deterioration of the 
welded joints is, however, clearly demonstrated. No heat 
treatment can, of course, repair this serious defect. 


(\i.) Showing that a chain tends to become brittle in service 
and that annealing, while proving an effective cure, 
will not prevent the subsequent redevelopment of the 
brittle condition. 


Interesting test data on these points were obtained from 
« Ijin. chain rigging (Reference Mark C E N) which had 
been in service on a hydraulic crane for a period of ten 
This chain was proved and annealed three times 
during the first seven years of its service. When received 
at the laboratory it had thus endured a further three 
service without heat treatment. The usual com- 
tests was made. Fig. 4 shows typical 


years. 


years’ 


plete series of 

















Fic. 4 Typical Examples After the Shock Test. 
examples after the shock test ; 
B and C, being tested in the “as received,”’ annealed, 
and normalised conditions respectively 


the samples shown, A, 


(iti.) Showing that a chain subjected to service and not 
periodically annealed, may acquire dangerous brittle - 
ness, which may be removed by an annealing or 
normalising treatment. 


he most instructive test data obtained in the present 
investigation, leading finally to the solution of the problem 
of the brittle failure of chains, were obtained 
lin. studded chain (Reference Mark C EF R)}. 


from a 





raste l Results of Mechanical Teats o1 Specimens Cut from 
Chain Links (Average Values 
Tensile teats 
Stresses, tons per | 
square inch Elon- Red’e- En’ ruy 
vation tion of abs'd, Type of 
Limit Ulti- on lin. area, ft.-Ib frac. 
of pro- Yield mate per per per ture 
port n- pomet str'th. cent. cent. cu, m 
ality 
Dredger 11-5 15-0 24-4 28 45 1250 Fibrous 
ham and 
CER; ductile 
New 12-1 15-6 23-6 33 15 1280 =6Fibrous 
cham and 
CES) ductile 
Fensile-impact tests (un-notched specimens) 
Energy ab- Elonga Reduc- 
sorbed to tion on tion of rype of 
fracture, lin., area, fracture. 
it.-lb. per per cent. per cent 
ecu m * 
| 
Dredger 1580 24 10 Fibrous and duc- | 
cham tile 
New 1490 4 47 Fibrous and due- 
cham tile 


Notched bar and Brinell hardness tests. 


Brinell hardness 
number. 


Energy absorbed to 
fracture, ft.-lb. 
55 (fibrous fracture) 150 
-. 50 (fibrous fracture) 155 


Dredger chain 
New chain. . 


had been in service on an Admiralty dredger for six years, 
during which period it had been twice cleaned—in a 
rumbling machine—and tested. It had never been 








This chain | 


annealed or otherwise heat treated. To serve as a basis 
of comparison, 15 fathoms of new lin. studded cable 
(Reference Mark C E 8) were obtained, and a complete 
series of tests was made on samples taken from each chain. 
The more important of the results of tests made on small 
specimens cut from chain links are summarised in Table I. 

Static tensile tests made on the dredger chain in the 
‘ as received *’ condition showed primarily that the welded 
joints were in a poor state. In some cases, an extremely 
brittle type of fracture was obtained at a section remote 
from the weld. In Fig. 5a, A’shows such a fractured link 




















Fic. 5 Fractured Linke. 

and illustrates the extremely brittle type of ‘* double- 
crown ”’ fracture. The other end of the link is cracked 
nearly all round with a very fine crack. Samples tested in 
the annealed or normalised condition did not exhibit 
any such cracks, but deformed in an extremely ductile 
manner. B shows the fractured link of an annealed sample. 
Great ductility is exhibited, and there is complete absence 
of any cracks at the unfractured end of the link. The 
effect of annealing or normalising was to produce greatly 
improved tensile properties, especially in the values of 
the energy absorbed to cause fracture and the total elonga- 


tion. Every fracture occurred at the welded crown of the 
link concerned. The very brittle condition of the dredger 
chain was brought out in the most marked manner, 


however, by the shock tests—impact-tensile—on chain 
samples. Samples tested in the ‘‘ as received "’ condition 
broke with a double-crown fracture, in a very consistent 
manner, absorbing very little energy, while the links, as a 
whole, suffered little deformation. Annealing or 
normalising removed this brittleness, and the fracture of 
such heat-treated samples always occurred at a welded 
joint. Examination showed that these welds were in a 
defective condition. Many were gaping widely at the 
centre of the link section and had undoubtedly suffered 
marked deterioration under service shocks and snatches. 
The appearance of typical samples after test will be seen 
from Fig. 6, which shows three samples, all broken under 


verv 




















Fic. 6. 


shock. These samples, A, B and C, were tested in the 
‘* as received,”’ annealed, and normalised conditions respec- 
tively. Typical results of the static tensile and impact 
tensile tests on chain samples—-each consisting of seven 
links—are given in Table LI. These tests show con- 





Tasie Il Static Tensile and Impact Tests on Chain 
Samples. 
Static tensile Impact tensile 
tests tests. 
36 4/6 
& >See B25 ¢ 
“3 wSssS em 
e26&- 5&2" 8-8 . 
Chain. Condition Yield Max. a F eSs %G5 l'ype 
load, load, | ¢ 3 < Oa on of 
tone tons, ze 3a2é &@&<«  frac- 
2Ee S25 725 
s~— oS2 €6s ture. 
=2 H8@Zi ss 
“5 --2 a a 
ws taal be a 
Old As received 18-0* 26-5 0-89 >-48 0-04 Dbl 
dr'dg'r cr'wn 
cham Annealed 12-0 26-3 1°86 11-45 0-49 W'ld’d 
(CER) cr’wn 
Normalised 10-0 26:3 2°30 13-97 0-62 ” 
New Asreceived 19-0* 30-9 2-07 LL-14 0-41 W'ld’d 
chain er’wn 
(CES) 


* Note that the proof load for lin. studded cable is 18 tons 
(Anchors and Chain Cables Act, 1899). 


clusively that the chain is in a highly brittle state, although 


ductility and shock-resisting properties. An annealing or 
normalising treatment restores the chain to a state of 
great ductility and very greatly increased resistance to 
shock; in fact, save for the condition of the welds which 
have deteriorated in service, an annealed or normalised 
sample is but little inferior to one taken from new chain. 
These facts led to the very definite conclusion that the 
brittleness present must be confined largely to the surface 
of the links, particularly in the neighbourhood of the 
crowns of the link. A large number of the remaining links 
of the dredger chain were examined carefully in order 
to find out if cracks were present. None were found, but 
the inside of the crowns of the links presented a black, 
highly polished appearance. This would normally be taken 
as evidence of wear, but measurements of the diameters 
of the link crowns failed to show any marked reduction 
in comparison with the remainder of the links. 

In chain-making shops and chain-repairing establish- 
ments the workmanship in a chain is tested by placing 
individual links end-up on an anvil and striking the crown 
of the link with repeated blows, using a sledge hammer. 
In new links of sound iron and correct welding consider- 
able deformation should occur before fracture. This test, 
made on a great number of links of the CER and CES 
chains, afforded very useful information regarding the 
degree and location of the brittleness present ; in particular 
the course of the crack could be studied during successive 


impacts. A brief summary of the results is given in 
Table III. 
Tasie UI Hammer Tests on Chain Links 
Number of blows 
to fracture 
Chain. Condition Type of fracture 
Limit Aver. for 
values. series 
Dred As received 1 to 23 12 Coarsely crystalline, 
wer short and sharp, 
(CER no appreciable dis 
tion of link 
Annealed 33 to 85 58 Mainly along scarf, 
great distortion 
Normalised 52 to 154 4 Mainly along scarf, 
great distortion 
New As received 48 to 303 174 At welded crown 
chain 
(CES) Annealed 130 to 220 178 At welded crown or 
along scarf 
Normalised 175 to 215 195 Mainly along searf 
Fig. 7 shows the appearance of typical links of the 


dredger chain after fracture by the hammer test, A, B, 


and C being samples tested in the ** as received,”’ annealed, 

















Fic. 7.—Links of Dredger Chain After Fracture, 

and The conclusion 
was formed that the cause of brittleness was an impact 
hardening of the surface of the link due to inter-link 


normalised conditions respectively. 





|} mens cut from the crowns of links of the dredger 








specimens cut from the interior of the links exhibit great 





action, battering on chain wheels, and other shocks 
encountered in service. Further, it appeared certain that 
the depth to which this impact hardening had penetrated 
was very small. A study of the microstructure of speci 
chain 
and of the effect of annealing and normalising upon the« 
microstructure furnished evidence entirely consistent with 


the mechanical test results 


LINKS 
IMPACTS 


Propucep 1x New CHAIN 
Iron BY REPEATED SMALI 


BRITTLENESS AND 


CHAIN 

To demonstrate satisfactorily that brittleness in chains 

is caused by surface impacts of such a character that the 

link as a whole is not deformed it was essential to produce 
such brittleness on new chain links and chain iron 

(i.) Tests on Chain Iron.—A number of bars of 

quality chain iron (Reference Mark CRK), lin 


best 


diameter 


Tasie I\ Results of Impact Bending Tests on Bars of Chain 
ron. 
Ref. Fnergy 
letter Previous treatment absorbed Remarks 
in Fig of samples. (average), 
8. foot-lb 
\ None 2020 Bent through 90 
lin not cracked 
B Annealed f[ dia 1640 do do. 
c Normalised 1630 do che 
I Hammered 1673 Completely severed 
¥ Hammered, 1a860 Bent through 83° ; 
then } lin not cracked 
annealed dia 
G Hammered, 1630 Bent through 89 
then not cracked 
normalised 
H Hammered, surface 1760 Bent through 110 
then removed by not cracked; ex 


machining ; jin tremely ductile 

diameter 

None ; turned to jin Bent through 111 

diameter not cracked; ex 
tremely ductile 


1500 


and 6}in. in length, were used. They were lightly ham 
mered, using the flat end of a 2 lb. riveting hammer overt 
the complete circumference for a length of 34in. sym 
metrically placed with regard to the middle of the bar. 
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One thousand light blows were given to each bar, each 
square inch of surface thus receiving approximately 
ninety blows. The blows were so light that the bar, as a 
whole, was not appreciably deformed, the surface merely 
showing signs of small local depressions. Other bars were 
hammered, the surface being then removed by machining 
down to jin. diameter and subsequently tested; com- 
parative tests were also made on new specimens (unham- 
mered) turned down to jin. diameter. A summary of the 
test results appears in Table IV. 

Fig. 8 shows the appearance of typical specimens after 
test. Specimen D is typical of the appearance of a bar 
after the hammering treatment. 

The results of the tests are quite definite. Light surface 
hammering produces definite brittleness, which is com- 
pletely removed by a subsequent annealing or normalising 
treatment. Further, the fact that a hammered bar from 
which the deformed surface has been removed behaves 
in an entirely ductile manner, shows that the brittleness 
originates in the surface material. 

(1i.) Tests on Chain Links.—Attempts were then made 
to produce a state of brittleness in new chain links by a 
series of light surface impacts, and to observe the effect 
of heat treatment upon such hammered links. 

A summary of the results is given in Table V. Photo- 
graphs of typical fractured links are shown in Fig. 9. 
Al shows a new link, while H! shows a link after receiving 
the surface impact treatment ; it is undeformed in shape, 
H2 shows exactly the same features as those revealed in 
links of the dredger chain tested in the same manner ; 
the important features are the brittle type of failure and 


fracture was brittle throughout, the coarsely crystalline 
appearance of the core being precisely similar to that of 
the links of the old dredger chain when tested in the con- 
dition as received. In Fig. 9 the bottom row shows frac- 
tures of the case-hardened links. No. 1 shows that the 
link as a whole is not deformed—compare this with H2— 
while No. 2 gives a good idea of the brittle appearance of 
the core. 

The tests under bending impact on the case-hardened 
bars of chain iron are even more convincing. They broke 
across without any appreciable deformation of the bar as 
a whole, the fractured surfaces being in all respects similar 
to those of the case-hardened chain links. To show that 
the core of these bars was essentially ductile a series of 
tests was made on case-hardened bars after the case had 
been ground off, the diameter thus being reduced from lin. 
to fin. Under test these bars were extremely ductile ; 
they bent through a considerable angle (110 deg.) without 
cracking, while absorbing an average energy of 1690 foot- 
pounds. Fig. 8, J,showsacase-hardened bar after fracture, 
while K refers to a bar from which the case has been 
removed by grinding prior to the test. 

These tests appear to be conclusive and to complete the 
establishment of the chief cause of the brittle failure of 
chains in service. 

CONCLUSIONS DRAWN FROM THE RESULTS OF THE 
RESEARCH, 

Excluding failures due to such obvious causes as gross 
overloading (statical or snatch), defective chemical com- 
position or bad workmanship in manufacture, which are 


or normalising at 1000 deg. Cent., will effectively restore 
the chain to a condition of great-ductility by effecting 
recrystallisation of the hardened surface layers of {hy 
chain links. Such heat treatment must therefore be 

garded only as a cure for surface embrittlement ; it is 1. 
a means of prevention of the subsequent redevelopme: 
of brittleness in service. One of the main results of the 
present research is therefore to endorse the present prac ic 
of periodical low-temperature annealing of wrought iron 
chain and cable and to place the employment of t),,1 
practice on a rational basis. 


CHEMICAL ANALYSES. 


Chemical analyses have been made of the chain li 
and chain iron used in the research and the results obtained 
are given in Table VI. 








South African Engineering Notes. 


More Locomotives for S.A. 


Further big orders for railway locomotives a 
to be given out by the South African Railways Admi: 
tration in the very near future. The Administration 
now making inquiries for quotations from British, Germ.::) 
and Italian firms for ten big ‘‘ Garrett’ type engi: 


The approximate price of these locomotives would 
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the fine crack on the inner edge of the crown. Annealing 
or normalising restores the original ductility of the iron as 
in the case of the dredger chain links. 


Tasrie V.—Results of Hammer Tests on New Chain Links. 
Refer- Number of blows to 

ence produce complete 
marks Previous | fracture at one end. | Type of fracture 


and location. 


Average. 


treatment. -——— 
Limit 
values. 


in Fig. 
9 


48 to 517 1 At welded crown 


None (as re 72 
ceived) or along scarf 
A3 Annealed 130 to 220 178 do. 
(unbroken 
Aft Normalised | 175 to 200 195 do. 
(unbroken) 
- . 

H2 After sur 5 to 30 13 Short and sharp 
face im at crown ; no 
pacts appreciable dis- 

tortion; coarsely 
crystalline frac- 
ture 

H3 Surface im 60 to 209 133 At welded crown 
pacts, then or along scarf 
annealed 

H4 Surface im-| 81 to 200 179 Mainly along 


pacts, then| (unbroken scarf 


normalised 


By the application of light surface impacts new chain 
links and new chain iron can be made to exhibit the brittle 
characteristics of wrought iron chains drawn from service 
in such # precise manner as to leave little doubt that the | 
brittleness in each case arises from the same common | 
cause. 


EXPERIMENTS WITH A BRITTLE CasE COVERING A VERY 
DvuctTILe Core. 

It was decided to reproduce the chain failure phenomena 
in chain links and chain iron which, although covered with 
a brittle case, contained a core which had never been sub- | 
jected to any shocks or static straining. 

A number of new links from the CES chain, also some 
specimens of new chain iron, lin. diameter by 6}in. long, 
were case-hardened. The hammer test was then applied 
to the links. All behaved in an extremely brittle manner. 
The average number of blows to fracture was six only. 
Each fractured through the crown in an extremely 
‘‘short ’’ manner. The appearance of the face of the 


Impact Bending Tests on Bars of Chain Iron. 


easily identified, the research has shown that the failure 
of wrought iron chain and cable may be caused by one 
or more of three main types of defect. In the first case, 
a brittle state may be set up as a result of overheating or 
burning of the chain iron during one of the stages of manu- 
facture, or of the chain link during the forging process. 
Second, it has been shown that service shocks and strain 
tend to bring about a progressive deterioration of the 
weld, and this deterioration may be of such a nature that 
the defect cannot be detected either by the usual method 
of test (proving) or by visual examination of the chain. 
Heat treatment cannot cure either of these two types of 
defect. The third and most important cause of brittleness 
is associated with the type of service demanded of chain 
and cable. As a consequence of inter-link action, hammer- 
ing on the ground, snatch loading, rattling through hawse 
pipes, battering on chain wheels, cleaning by rumbling 
machines, and similar actions to which chain cable may be 
subjected, the material of the surface of the link, in some 
cases to a very small depth only, becomes locally hardened 
to such a degree that its ductility is practically exhausted. 
The link section then consists of a thin, highly brittle case 
covering @ core which may possess the ductile properties 
of best chain iron. When the link section is subjected to 
bending strains, particularly those caused by shock con- 
ditions, the hardened skin strains elastically and then 
cracks. This crack is of such a shape that very great stress 
concentration occurs at its root. When the crack reaches 
the underlying ductile material the latter cannot exert 


Tasie VI. 


Distinguishing 
mark of chain — - 


or chain iron. C. Si. 8. P. Mn. 
CER 0-01 0-15 0-022 0-32 0-08 
| CEN 0-01 0-15 | 0-016 0-37 0-08 
CEQ 0-03 0-16 0-014 0-22 0-05 
CET 0-01 0-11 0-023 0-24 0-08 
CSI 0-02 0-12 | 0-022 0-28 0-08 
CES 0-03 0-14 | 0-022 0-26 0-09 
CRK 0-01 0-11 0-018 0-27 0-11 
cCUX 0-02 0-13 0-022 0-31 0-06 





its property of ductility because of the prevailing conditions 
of local constraint. The crack then continues its course 


throughout the section of the link, producing a fracture 
which has an entirely brittle—apparently coarsely crystal- 
line—appearance throughout. 


Recrystallisation proceeds | 


F 


1G. 9.—T ypical Fractured Links. 


£170,000. It is understood, however, that the object of 
this inyuiry is to ascertain the ruling price for this type 
of engine with a view to placing a big order for forty o1 
fifty with the firm whose tender proves most satisfactory 
The inquiry forms are returnable by May 10th, and th. 
big order will probably be made early in June. Tender 
forms for thirty-six engines of a smaller type for branch 
line use will be ready almost immediately, and this order 
will cost the Union approximately £225,000. The forth 
coming locomotive purchases of the Union Railway 
Administration are therefore likely to amount to approxi 
mately £1,000,000. There is keen competition between 
British, Belgian and German firms for the 100 drop-sided 
steel bogie wagons required by the Railway Administra 
tion. The cost will be approximately £70,000, and once 
again a Belgian firm has submitted the lowest tender, but 
German firms are believed to be in close competition, and 
British manufacturing companies are stated to have 
tendered at prices which do not entirely put them out of 
competition. American and French firms also tendered. 


Power Expansion in Natal. 


The rapidity with which the demand for ele« 
tricity for light and power is increasing in the province of 
Natal is shown by the fact that both the Colenso and the 
Congella plants are to be enlarged by 50 per cent. At 
Colenso, which supplies the electricity for the electrified 
portion of the main line, four new boilers are to be installed 
in consecutive pairs. The building extensions are com 
plete and the erection of the first pair will shortly be begun. 
As to Congella, still under construction at Durban, it is 
obyious that the rate of growth of the load in and around 
Durban is such that prudence demands an extension, and 
two extra boilers are being arranged for already, three 
months before the first installation can be put into 
commission. 


Railway Repair Shops. 


Further big developments in connection with the 
huge scheme of railway repair shops at Germiston are 
imminent. Tenders have been invited for the erection of 
a huge workshop 600ft. in length by 300ft. in width to 
form the chief structure of a new block of buildings on 
which £300,000 in all will be expended by the Government. 
The main workshop when completed will, it is stated, be 
the largest industrial building under one roof in South 


readily at 650 deg. Cent. in this hardened surface layer. | Africa, and the total cost is expected to exceed £50,000. 
Hence heat treatment, either annealing at a dull red heat | The work of construction will, it is expected, be begun 
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early in April. 
to be begun in March. 


Paper Pulp Factory. 


The establishment of a paper pulp factory in the 
baobab tree region between Louis Trichardt and Messina 
(Transvaal) is now an accomplished fact. A factory has 
been erected near Messina in the Zoutspansberg district, 
and operations have already begun. At the present stage 
the pulp is not being reduced to paper on the spot, but is 
being sent away. Thus far, the Forestry Department has 
marked off ten Government farms which are occupied 
by farmers holding leases with options to purchase. 
The money received by the Government for the trees will 
be credited to the lessees, and go in reduction of the pur- 
chase price of the farms. The baobab trees thus far 
marked off for use by the factory measure 137,000 cubic 
feet. The price of a tree varies from £5 to £7. For excep- 
tionally big trees the price will run to over £20, but such 
specimens are rare. A certain proportion of the trees 
is being retained for scenic and regeneration purposes. 
Regeneration is further provided for by conditions which 
stipulate that for every tree removed the lessee must plant 
twenty-four ripe baobab seeds and a certain number of 
truncheons from the tree felled. 


Railway Earnings. 


The total railway earnings from April Ist, 1927, 
to February 4th, 1928, were £21,446,862, ayainst 
£20,518,684 for the corresponding period of last year. 
So far the railway earnings are nearly £400,000 above the 
estimate of the Minister of Railways, when he introduced 
his Budget in the 1927 session of Parliament. 


of 


as 


Union Railway Expenditure. 


The estimates of expenditure for the South 


\frican Railways were issued on February 22nd. The 
total expenditure to be incurred in 1928-29 is :—Rail- 


ways, £27,843,483; harbours, £1,398,074; steamships, 
£172,675 ; total, £29,414,222. For 1927-28 the expendi- 
ture was £27,194,312, £1,359,130, and £174,953 respec- 
tively, giving a total of £28,728,395. The total increase 
is £685,827. Among the smaller items the largest increase 
is in road motor services, for which an additional sum of 
£87,869 is provided for new services which will be estab 
lished and extensions of existing services. 







Municipal Crushing Plant, &c. 


The Port Elizabeth Municipal Council has just 
placed a contract for crushing plant. The machinery 
includes two Ruston 150 B.H.P. vertical crude oil engines, 
three Parker crushers, and a Broom and Wade 350 cubic 
feet compressor. The contract includes the whole of the plant 
and equipment, bins, haulage gear, &c., complete. Ruston 
and Hornsby, Ltd., have also booked an order for a Ruston 
No. 4 half cubic yard shovel. This universal type excavator 
will soon be at work in Johannesburg. 

Considerable development in road making is taking 
place in the Union, and Municipalities and Rural and 
Divisional Councils are beginning to recognise that the 
use of machinery in place of the pick and shovel brigade 
means @ great improvement both in speed and economy. 
That the full advantages to be derived from highly powered 
tractors and robust machines, capable of utilising to the 
full the draw-bar capacity of such power plant, is just 
beginning to be realised, is due to two factors : the efforts 
of the League for obtaining better roads in the Union, 
and the public road-making demonstrations which have 
been given, and are being given, in different parts of the 
Union, by firms who are agents for high-powered tractors 
and road-making machines. The object of the firms is, 


The erection of a wheel lathe shop is also 





oe which is also the figure quoted by importers. 
7 | Belgian joists are named £5 17s. Midland plate-consumin 

Provincial Letters | works are moderately busy, and orders i supplies as 
| considered satisfactory. Boiler plates are sold at £11, 
| and ship, bridge and tank plates £8 12s. 6d. Quotations 
| for Staffordshire hoops are maintained at £10 10s. 


THE MIDLANDS AND STAFFORDSHIRE. 


(From our own Correspondent.) 
Little Change. 


THE situation in the iron and steel trades in the 
Midlands and Staffordshire shows little change from 
recent weeks. Though there has been a larger attendance 
at the weekly meetings, and a more hopeful view of future 
prospects has been taken by many industrialists, business 
lags pitifully, and is of a most disappointing character 
when forthcoming. There can be no gainsaying that while 
on many hands conditions appear favourable for a re- 
animation of trade, business, at the moment, is as lifeless 
as it has been at any time this year. Plants are kept going 
chiefly by orders received from day to day, and the 
arrangement of continuous rolling programmes is im- 
possible. 


Galvanised Sheets. 


Many of the sheet mills remain fairly well em- 
ployed, but they are gradually overtaking their engage- 
ments, and galvanised sheet makers display some anxiety 
to strengthen order books. Overseas business remains 
quiet, which is disappointing after the excellent demand 
from abroad during March—the exports of galvanised 
sheets exceeding 72,000 tons. It is worthy of note that 
India took nearly half the total export. Deliveries to 
South Africa are to some extent dependent upon the 
fluctuations of the freight war, shippers being keen to 
avail themselves of the cheapest transport. Business on 
home account is generally on the quiet side, though the 
call for black sheets for use in the motor industry is im- 
proving. Galvanised corrugated sheets of 24 gauge this 
week sold at £13 to £13 2s. 6d., there being no change in 
quotations from those of a week ago. 


Pig Iron. 


There is no change in the pig iron department on } 
the week. Business continues lamentably poor, values 
are low and smelters are considering the advisability or 
otherwise of further curtailing output. It is held that many 
furnacemen are not making ends meet with the present 
relation of overhead charges to output, and unless the 
latter is considerably augmented as a result of improved 
buying by the foundries, more Midland furnaces will have 
to be blown out. Hope of improved conditions at the 
foundries, as a result of a revival of building operations, 
is delaying smelters’ decision. It is said this week that 
there is a little evidence of improvement, but it is by no 
means general. The quiet and unsatisfactory condition 
of pig iron demand at home is demonstrated by the fact 
that, while last month we imported less and exported more, 
the general industrial situation was bettered hardly at 
all. It would seem that, whatever expansion there is in 
the engineering branches, it is offset, so far as the con- 
sumption of pig iron is concerned, by the evolution of a 
new industrial economy. The light foundries are very far 
from having overcome the relapse which a combination of 
adverse circumstances has brought upon them. The 
position in the Midlands is that foundry pig is not being 
consumed as fast as it is produced, and unless the expecta- 
tion of a quickened demand is fulfilled in the near future 
some smelters will have to cut down their output. There 
has been no marked change in values on the week. Pres- 
sure to sell results in uneven selling prices, but quotations 
are unaffected. Derbyshire No. 3 foundry remains at 
£3 3s. 6d. to £3 4s.; forge, £2 19s.; Northamptonshire 
foundry, £2 19s.; forge, £2 13s. 6d.; North Staffordshire 
foundry, £3 2s. 6d. A few sales of Scotch iron have this 
week been made at £3 9s 


Scrap. 


The larger use of British semi-finished material 
has stimulated the business in steel scrap, which easily 
maintains the increased price of £3 2s. 6d., delivered South 
Wales and £2 15s. for the Midlands. Some sellers claim 
to have sold this week at £3 5s., a figure buyers refused 
to concede last week. 


New Coal Seam in Warwickshire. 


A new seam of coal has, I learn, just been located 
in North Warwickshire. Some twelve months ago sinking 
operations were commenced, and a thick seam of excellent 
coal has been found at the new Dexter Pit of the Kings 
bury Collieries, Ltd., at Hurley, near Tamworth. The 
coal is said to have been discovered within about a foot 
of where it was expected to lie. When the pit begins 
proper working, it is anticipated that a large number of 
men will find employment. This will be welcome news to 
the district, having regard to the recent closing of two 
collieries in the Warwickshire coalfield. 


Unemployment. 


The returns issued by the Ministry of Labour 
relating to unemployment in the Midlands reveal an 
improved condition of things, and the position existing 
prior to the holiday week, when a big increase in the 
number of persons not at work was registered, has almost 
been retrieved. There are now unemployed in the area 
139,845 persons. 











Finished Iron. 


The Staffordshire finished iron industry has a 
slightly improved appearance, though the reduction in best 
grade iron does not appear to have further stimulated 
demand. Mills have fair order books, and are able to make 
regular employment. Makers state that consumers will 
be well advised to buy at the present figure of £12 per | 
ton. Depreciation, they assert, has now gone as far as it | 
can go, unless production costs fall decisively, and of this 
there is no prospect. A few small sales of best grade Crown 
bars have been made for export this week at something 
less than £10. Lancashire and other outside mills continue 
their competition for Crown bar business in this market, 
and iron is obtainable from £9 5s. per ton upwards. 
Belgians continue to offer No. 4 wrought iron at £7 17s. 6d., 
but in spite of the difference in price, this scarcely com- 
petes with Staffordshire medium quality bars. Black 


LANCASHIRE. 
(From our own Correspondents.) 


MANCHESTER. 
Tramway Developments. 


Detarts of the improvement work carried out 
in connection with the Manchester Corporation tramways 
system during the past year were presented at a meeting 
of the Tramways Committee on Tuesday of this week by 
Mr. Henry Mattinson, the general manager of the under- 
taking. New track construction during the twelve months 
ending March amounted to roughly eight miles, and, in 
addition, 13 miles of track were reconstructed, whilst 
41 miles of new overhead wire were fitted. With regard 
to the rolling stock, the report states that 43 car bodies 











of course, to obtain orders for these tractors and machines, 
and they are having very considerable success in this direc- 
tion. Unfortunately, the tractors and machines whose 
capabilities are being demonstrated to the great satisfa 
tion of public bodies, and to the great profit of the firms, 
not British. Consequently it American and 
German tractors, grade-rooters, graders, rollers, scarifiers 
&c., that are bring bought. At a road-making demonstra- 
tion just given at Kroonstad (Orange Free State), road 
engineers from the Free State, Transvaal, Rhodesia and 
Kast Africa attended, and the same thing occurred in 
respect of trials recently carried out at Cradock (Cape 
Provinces). As a result of these demonstrations of German 
and American products, several orders for 2-ton cater- 
pillar tractors, grade-rooters, leaning wheel graders, 5-ton 
rollers, scarifiers, dump wagons, rail-road ploughs, three- 
blade road drags, &c., have been placed, and others are 
likely to come from a number of road authorities who have 
most favourably impressed. In one the 
\merican firm whose machines were being demonstrated 
also booked a good order for 2-ton side tipping motor lorries 
from a mining firm whose engineer was present, and who 
was impressed with the capabilities of the lorry, which 
was also on the ground. An idea of the business being 
done can be formed from the fact that a train of small 
German caterpillar tractors came in procession from the 
Cape Town docks recently, all marked “ sold,”’ and carry- 
ing the addresses of the purchasers. It may be interesting 
to know that for a 10-hour day the total daily operating 
cost for the 2-ton caterpillar and operator, together with 
the operator for the grader and grade-rooter (for the two 
operations are separate and distinct) came out at £5, in- 
terest and depreciation being calculated at a cost of £875. 
A quarter of a mile of road which required a considerable 
amount of scarifying and grading work was completed, 
with side ditches in a ten-hour day. A man to sharpen 
the grade-rooter teeth had to be employed at 10s., and 
two natives at 2s. ld. per day for camp and other work, 
making the day’s cost, say, £5 15s., and the cost per mile 
£23. 


are 18 


been case 








_Ir has been decided to extend the electricity plant at 
Yallourn, Australia, by the construction of a new power- 





house and a new transmission line to Melbourne. 


were fitted with electrical gear and put into service, 22 
small cars converted to vestibule bogie cars, and 19 cars 
reducing quotations by half-a-crown per ton has met with | fitted with interior cross seats. The development of the 
little, if any, success. With raw material at £8 17s. 6d. | city-suburban motor omnibus service is reflected in the 
per ton, makers say they cannot produce bolts and nuts | fact that 40 new omnibuses were purchased and put into 
at competitive rates. Belgian No. 3 bars continue in use | service. The Tramways Committee’s programme for the 
at most of the local nut and bolt and fencing works. The | present year includes the reconstruction of a further 18 
principal product of the Staffordshire iron mills just now | miles of ‘track. 

is tube strip, of which the local tube works are taking 
good quantities. Wrought iron gas tube strip commands 
£11 per ton and sales are relatively bright. 


Country nut and bolt works are purchasing little native 
material. The effort of makers to stimulate buying by 


A New Loom. 


It has been reported locally during the past week 
that John Hetherington and Sons, Ltd., textile machinists, 
Manchester, are negotiating with Messrs. Arnold and 
Kuttruff, Basle, for the British rights in a new ribbon 
loom which the Swiss firm is about to place on the market. 
An important claim made for the new machine is that the 
output is double that of existing looms employed in ribbon 
weaving, and that the increase is effected without increas- 
ing the length of the loom and without any addition to 
labour or power costs. Briefly, the essential feature of 
the invention is the provision of four rows of shuttles 
instead of two rows as in the machines at present in use. 


Steel. 


No improvement can be recorded in the Midland 
area in the demand for steel. Hardly any new structural 
business is coming out just now, though many engineers | 
have orders sufficient to carry on for two or three manths. 
Many of the local steel mills are, however, making nearly 
full time, considerable material being on order for rolling 
stock and other large steel-consuming factories. The 
railways have placed very good orders for tires and axles, 
which are keeping many firms busy, and there are fair 
reserves of work in hand. It is reported that makers of 
special steels are busy. The motor engineering industry 
is absorbing very good quantities of sheets of the lighter 
gauges, and increased demand from this source is con- 
fidently anticipated. Steelmasters have made no change 
in their quotations and require £7 17s. 6d. for angles and 
joists from buyers who have not embraced the rebate 
scheme. Little reliable information as to the effect of the 
rebate scheme in the keeping of business at home is avail- 
able, but steelmasters in this area express some measure 
of satisfaction at the working of the plan. There are un- 
mistakable signs that the foreigner is losing his hold on 
the British market, but whether it is a temporary or 
permanent loss it would be unwise to forecast. The trad- 
ing returns for last month were certainly favourable in 
this light, but if foreign prices fall again there is little 
doubt but that sales will increase as a result. At the 
moment, continental steel prices, except in a few instances, 
are not sufficiently low te be attractive to local con- 
sumers. Steel bars at about £6 6s. per ton delivered Bir- 
sningham are an exception, and some heavy purchases by 
local merchants are reported. Native bars are quoted | 
£7 5s. upwards. Foreign billets find few purchasers, 
South Wales houses being prepared to accept business at 


Textile Machinists’ Profits. 


The financial results for the year ending March 
as disclosed in the annual report of Howard and Bullough, 
Ltd., textile machinery manufacturers, of Accrington, 
show a very substantial improvement compared with the 
ten months which the financial statement for the previous 
year covered, though still below the profits for the year 
1925-26. In respect of the 1926-27 period, however, 
it should be explained that the operations of the company 
during the greater part of this were very seriously affected 
by the coal dispute. After allowing for depreciation, taxa- 
tion, and certain other charges, the net profit for the past 
year amounted to £139,143, compared with £41,926 in 
1926-27 and £154,818 in 1925-26, debenture interest and 
preference dividends being as usual, and the total dividend 
on the ordinary shares amounting to 10 per cent., the 
same rate of distribution as in 1926-27 and 1925-26. 





0? 


_Non-ferrous Metals. 


On balance compared with a week ago, all sections 
of the non-ferrous metals market at the time of writing 
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are, with the exception of tin, at higher levels, particularly 
notable improvements being shown both in spelter and 
lead. At the close of the market last week-end tin finished 
up fairly steady after a certain amount of fluctuation, 
but some easiness was in evidence in the early sessions 
of the current week, and values at the moment are between 
£1 10s. and £2 a ton below the quotations of a week ago. 
There is no real weakness about, however, at the moment, 
and unless some other factor comes into play the further 
reduction in stocks of the metal in this country may have 
a steadying influence. The domestic demand for copper 
of all descriptions has been on a moderate scale, and a 
bullish view is being taken of the statistical position in 
this section of the market. Refined metal has been firmly 
maintained, and a very slight improvement has to be 
recorded in the case of standard brands. More active 
interest has been shown by spelter consumers, and reports 
of successful negotiations in connection with the proposed 
European zinc syndicate has had a decidedly firming effect, 
prices at the moment of writing being about the highest 
recorded this year. Current values of lead are also the best 
since early in February, although so far as buying opera- 
ogre in this district are concerned little improvement can 
© seen. 


Iron. 


There has been a marked disposition in the pig 
iron market here for consumers to limit their purchases, 
and no real recovery, so far as the volume of actual busi- 
ness is concerned, can be reported compared with the 
Easter holiday quietness. Sellers who were anticipating 
an early renewal of contract buying in this section of the 
market had been disappointed, for there has been very 
little of this going on. Altogether, trading conditions 
have been scrappy, and virtually the whole of the orders that 
are being placed just now are for unimportant quantities 
and for comparatively early delivery. With regard to 
prices, there has been no perceptible weakening, though 
one hears fewer rumours now of prospective advances. 
Staffordshire iron has been variously quoted this week 
at from 71s. to 71s. 6d. per ton for delivery into this area, 
and Derbyshire at about 72s. 3d., Middlesbrough iron 
being maintained at 79s., Scottish at 87s. 6d. to 90s., and 
hematite at 84s. 6d. Lancashire Association prices for 
manufactured iron are steady notwithstanding a con- 
tinued poor demand, Crown bars being quoted at £10, 
and second quality material at £9 10s., including delivery 
in each case. 


Steel. 


Quiet conditions continue to rule in the steel 
market, and although local constructional engineers are 
placing a moderate weight of day-to-day business there 
is @ comparative dearth of new inquiry in this branch 
of engineering, and many firms are unable to see so far 
ahead as they have been in a position to do during the 
past twelve months. A quiet trade is passing in boiler 
plates and also in steel bars, both large and small. Joists 
remain at £7 17s. 6d. per ton, tank plates at £8 12s. 6d., 
boiler-plates at £9 15s. to £10, according to quality, and 
steel bars at £8 17s. 6d. for large diameters, down to £7 10s. 
to £7 7s. 6d. for small re-rolled sorts. Trading in foreign 
iron and steel on this market has been largely of an unin- 
teresting character, with comparatively little important 
buying going on. Here and there prices have been shaded 
to some extent, but for the most part the position seems 
to be fairly steady. Continental steel bars are quoted 
here this week at £6 5s. per ton, with billets at £5 5s., sheet 
bars at £5 7s. 6d. to £5 8s. 6d., sections at £5 15s., angles 
at £6 5s., Siemens plates at £7 12s. 6d. to £7 15s., and wire 
rods at £6 12s. 6d., for delivery to works in the Lancashire 
area for cash against shipping documents. 


BARROW-IN-FURNESS. 
Hematite. 


The condition of the hematite pig iron trade 
continues to be moderate, and there are still no signs of an 
improvement. Such orders as makers are dealing with 
are for immediate requirements, and there is no tendency 
on the part of buyers to place orders for future deliveries. 
Stocks exist in various works, and in those in which pro- 
duction was stopped some time ago the reduction has been 
very slow. When those stocks are right down, production 
will start again, but unless there is a marked improvement 
in trade generally, production will be on a restricted basis. 
Continental trade is dull, and American business nothing 
to speak of. The quietness in the steel trade is also affec- 
ing the iron stocks, which at some works are increasing. 
The iron ore trade is a reflection of the iron trade, for the 
deliveries are mostly on local account as regards native 
ores. Some better qualities are being sent out of the 
district, but there is much room for improvement in that 
trade. Foreign ores are being imported in restricted 
quantities, and there are occasional cargoes of Norwegian 
ore to Barrow from Kirkenes. The steel trade remains 
quiet, orders being needed to assure a good run. Business 
in hoops is good and the output is up to average. 








SHEFFIELD. 
(From our own Correspondent.) 


Steel Trade Conditions. 


THE unsatisfactory condition of the steel trades, 
especially on the heavy side, continues. In several im- 
portant departments, firms report that the receipt of 
new business has shown a falling off since the Easter 
holidays, and that the number of inquiries is small. In 
the open-hearth section, the volume of new orders is not 
sufficient to replace the contracts that are worked off. 
The price of pig iron has dropped Is. per ton since Easter, 
but that does not appear to have stimulated business, and 
there is little or no forward buying. Prices of steel are 
weak, but there is no quotable change. Cammell Laird 
and Co. report a loss for last year of no less than £112,000. 
That, however, does not appear to be due to any increased 
slackness in the ordinary heavy steel trades of the city. 





The directors, in a statement which is very brief, attribute 
it partly to the absence of armour orders, and partly to 
the delay in delivery of H.M.S. ‘‘ Rodney,” which, through 
circumstances over which the company had no control, 
took much longer to complete than was anticipated. In 
the report of the Leeds Forge Company there is a reference 
to the railway carriage and wagon business, the directors 
stating that orders were very scarce during the year, and 
as a result competition was keen and prices were cut to an 
unremunerative level. 


Round the Works. 


There is a fair amount of activity in some of the 
special lines of the steel trade, including magnet steel, 
permanent magnets, and cold-rolled strip. An increase 
has recently been noticeable in the requirements of the 
motor, motor cycle and ordinary cycle trades, but business 
is still not up to the standard of two years ago. Keen 
buying on the part of motor builders is reported, and, in 
order to secure business, it is necessary to keep prices down 
to a very low level. The demand for special tool steels is 
only moderate. Some notable improvements have lately 
been carried out in the production of more efficient types 
of high-speed steel. Several firms have been experi- 
menting and have evolved materials which show a con- 
siderable advance on the original high-speed steels. They 
are capable of machining the very hardest metals used in 
the engineering trade, and enable the most modern machin- 
ery to be worked at its full capacity. Although the stove 
grate trade of the country as a whole is seriously depressed, 
a fair amount of employment is being maintained by some 
of the local firms. There is, of course, much less activity 
than there was during the building pressure of two years 
ago, and the growing popularity of all-tile fire-places is 
also having an adverse effect on the ironfounders. 


Cutlery and Plate. 


In the cutlery and plate trades business is gener- 
ally described as unremunerative, and cases of profit 
making are exceptional. There are many reports of 
quietude, severe competition, and price-cutting. A good 
volume of trade was done in the first few weeks of the 
year, but it fell off towards the close of the quarter, and 
prospects for the present three months are not good. 
There are some valuable contracts on hand for ship and 
hotel equipment, but, these apart, the demand is chiefly 
for very cheap lines. The saw-edged bread knife depart- 
ment, however, is brisk. The introduction of this new 
implement has had very successful results, and sales are 
already very large, with promise of great expansion. 
Cutlery exports show some improvement. The total for 
the first quarter of the year was about a quarter of a 
million sterling, which was an increase of £40,000 on the 
corresponding quarter of last year, and £23,500 more than 
in 1926. The figure for March showed a gain of £6000 as 
compared with February. Knives and scissors recorded 
increases, but in safety razors, blades and blanks there 
was a decline, for the first time since the introduction of 
the trade. The falling off in the demand for ordinary 
razors is emphasised by the very low figure of exports, the 
March quantity of 855 dozens being the lowest ever 
recorded in modern times. The quantities of cutlery taken 
by Australia and New Zealand are still considerably below 
the levels of the last two years, while American imports 
in March were only equal to half the February value. 
Imports of cutlery into this country have been growing 
for the last two years, and the total for last quarter was 
£129,124, as compared with £98,611 in 1927 and £64,143 
in 1926. The value for March was £64,516, as against 
less than £30,000 in the previous month. 


Sheffield Firm’s New Enterprises. 


The fact that further colliery developments in 
this district are projected is shown by the announcement 
that the Sheffield Coal Company is proposing to sink a 
new shaft, and erect coke ovens, at Aston, near Shef- 
field. In connection with this scheme, the firm of Thos 
W. Ward, Ltd., has taken up £50,000 of new capital of 
the coal company. Messrs. Ward have also decided to 
acquire a controlling interest in a new Portland cement 
company now in course of formation at Ketton, where 
plant of the most modern design and equipment will be 
erected, which will be capable of producing 60,000 tons 
of cement per annum, and a further unit to double this 
capacity when necessary. Another of Messrs. Ward's 
new enterprises is the acquisition of four-fifths of the capital 
of the Daybrook Quarries, Ltd., a blue limestone quarry in 
Gloucestershire, which has just started work and will 
shortly be capable of producing 50,000 tons of roadstone 
material per annum. 


Canal and Coal Traffic. 


Some interesting references to possible exten- 
sions of the Sheffield and South Yorkshire Canal, to cope 
with coal traffic, were made by the chairman at the 
annual meeting of the Navigation Company last week. 
He mentioned that the traffic on the Canal during the 
past year was the highest since the war, though still far 
short of pre-war figures. The export of coal from South 
Yorkshire, he said, had been very seriously affected 
on account of the cost of getting to a shipping port. They 
could help considerably in that matter by lengthening 
some of their locks, so as to get compartment boats to 
some of the collieries, but such an undertaking would 
entail an expenditure of anything from £90,000 to 
£150,000. At present they could not see their way to 
finance such an undertaking. They must concentrate on 
making the best use of the canal as it was. They would 
have to spend considerable money at Doncaster, as the 
wharf wall required rebuilding, but as the Doncaster Cor- 
poration had a big extension scheme under consideration 
they would like to have some idea of what was likely to 
happen before beginning operations. 


Foundry Matters. 


Sheffield lost two prominent members of the 
foundry trade last week. One was Mr. John Fowler, 
chairman of the Don Foundry, Attercliffe, a firm which 
was established more than a century ago, and which cast 








the first ingot mould for Sir Henry Bessemer when the 
Bessemer process was first instroduced, about the year 
1857. Mr. Fowler was eighty-nine years old. The second 
case was that of Lieut.-Commander Laurence Jackson, 
R.N., who had lived in Sheffield since his retirement from 
the Navy, had been President of the Sheffield branch of 
the Institute of British Foundrymen, and was a director of 
the iron and brass foundry of Robert Hyde and Sons, Lti., 
Sheffield and Chesterfield. He was also a member of the 
Sheffield City Council. The new President of the Shei 
field branch of the Institute of Foundrymen, elected at 
the annual meeting last week, is Mr. J. T. Goodwin. The 
Sheepscar Foundry, Leeds, has ceased working after « 
career of about sixty years, the reason for the step being 
the depression which has affected its section of the industry 
for a considerable time. The business has been acquired 
by Rose, Downs and Thompson, Ltd., of Hull, and they 
will manufacture at Hull the specialities hitherto produced 
at Sheepscar. 








NORTH OF ENGLAND. 
(From our own Correspondent.) 


Another Bridge Contract 


Dorman, Lone anv Co., Ltd., of Middlesbroug)h,. 
who are at present engaged on big bridge contracts on the 
Tyne and at Sydney Harbour, Australia, have secured t}y 
contract for an important steel road and railway brid 
over the Limpopo River in Southern Rhodesia. The bridge. 
which is being presented to the system by the Belt Railwa\ 
Trustees, will link up Southern Rhodesia with the Union 
of South Africa. It will consist of fourteen spans, each of 
approximately 100ft., which will be built at the firm's 
Britannia Works at Middlesbrough, and shipped to 
Rhodesia in sections. The value of the contract, whic! 
has been secured in face of keen American and continenta! 
competition, is about £85,000. 


Cleveland Iron Trade. 


There is no appreciable change in the position 
of the Cleveland pig iron trade, the firm conditions an«| 
undertone being well maintained. Though the volume o! 
new business being negotiated is not so substantial a. 
could be hoped for, it is, nevertheless, steady and regula: 
Consumers are taking much bigger supplies of Cleveland 
iron, and improved deliveries to other areas are reported 
Conditions have certainly reached a point at which Cleve 
land makers are supreme in their own sphere, although th: 
export trade is less active than might be wished. A steady, 
but necessarily gradual, improvement is looked for, ani 
with stocks all but exhausted, prices are firm, No. | 
Cleveland foundry iron being 68s. 6d.; No. 3 G.M.B., 66s.; 
No. 4 foundry, 65s.; and No. 4 forge, 64s. 6d. 


Hematite Pig Iron. 


East Coast hematite pig iron producers are carry 
ing large stocks, which they are anxious to liquidate, and 
output is rather excessive, so that upward movement in 
values is likely to be slow. A few more sales to home and 
continental customers are, however, reported, and makers 
are inclined to regard the situation as just a little better 
Quotations vary, but nominally market rates remain on 
the basis of 70s. for mixed numbers. 


Ironmaking Materials. 


Now that the strike of ore miners in Sweden has 
been settled, supplies should gradually become more 
plentiful. Best Rubio ore is still quoted at 22s. 6d. per 
ton c.i.f. Tees. There is a good supply of blast-furnace 
coke, and consumers are as disinclined as ever to negotiate 
for extensive deliveries. Values are barely upheld. Good 
average qualities are offered at 17s. 9d. to 18s. per ton, 
delivered to works in this district. 


Manufactured Iron and Steel. 


Manufactured iron producers have a good deal 
of work on hand, and a lot of constructional steel is being 
turned out. Large quantities of semi-finished steel are 
also being made for home use. There is, however, some 
slackening in home demand generally for finished iron and 
steel, and export sales are few and small. A gratifying 
feature of the galvanised sheet trade is that Canada, 
which was in pre-war days one of Tees-side’s best customers 
for sheets, is again obtaining her supplies here. Orders 
for over 3000 tons of galvanised sheets for the Dominion 


have recently been placed. Prices all round are un 
changed. 
The Coal Trade 


The position in the Northern coal trade is much 
more encouraging than for some weeks past. Inquiries 
are well sustained, and prompt output in both Northum 
berland and Durham is well booked. Any surplus can be 
quickly disposed of, and the general tendency of business 
is favourable. The marketing schemes of other districts 
are not affecting this area, but appear to be retarding their 
own exports, owing to the curtailment of output. The 
surplus for shipment seems to have shrunk considerably, 
and Northumberland and Durham, which have no schemes 
for controlling production, may pick up more trade in 
consequence. The position of individual pits varies con- 
siderably. Some are well sold over months ahead, and 
others only into the next few weeks. This latter fact, 
however, is now a commonplace, orders for early delivery 
being a feature of current business. As long as there are 
plenty of them, there is no cause for anxiety. Up to the 
present this class of trade has come along very regularly. 
Several large contracts are pending, and there are hopes 
that this district will be a little more successful in the 
allocation of orders likely to be made in the next few days 
than it was in earlier business for Scandinavian and other 
Northern European customers. With expanding order 
books and tonnage well stemmed, the collieries are having 
no difficulty in maintaining the late range of prices. 
Best Northumberland steams are unchanged at 13s. 6d. 
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direct, and merchants offer at 13s. 44d. Tyne primes keep 
to 13s., and other qualities to 12s., while steam smalls are 
moving very satisfactorily at from 8s. to 8s. 9d. Durham 
gas coals meet with a steady prompt demand and a good 
forward inquiry. Best qualities are firm at 15s. to 15s. 3d. 
ind specials at 15s. 6d. to 16s. Seconds are more active 
it 13s. 6d. to 14s. Coking coals are steady at 13s. 6d. to 
13s. 9d., and bunkers are well circumstanced, with bests 
it 14s. to 15s., and other qualities at 13s. 6d. to 13s. 9d. 
"he market for all makes of coke is dull, and production 
enerally is in excess of requirements. Home demand is 
slow, but export keeps fairly steady. Gas coke is at 
19s. 6d., good patent oven cokes 17s. to 18s., special makes 
23s. to 248., and beehive coke 24s. to 27s. 


Ironstone Miners’ Wages. 


Wages and other questions relating to the Cleve- 
land ironstone industry were considered at a meeting of 
mineowners and miners’ representatives at Middlesbrough 
on Monday. Wages are regulated by a sliding scale based 
upon the ascertained selling price of pig iron. This showed 
very little change from that of the previous quarter, and 
it was agreed that the wages for the current quarter should 
remain unchanged. 


Shipbuilding. 


Shipbuilding prospects are less assuring than they 
have been. A substantial amount of work has yet to be 
executed, but new orders are scarce, and the prevailing 
opinion is that demand for new steamers cannot be 
expected until the freight market shows rather marked 
improvement. Swan, Hunter and Wigham Richardson, 
Ltd., have booked an order for a cargo vessel to be built 
on the “‘Arch”’ principle at their Southwick Yard on 
the Wear. The vessel is for Barcelona owners. The firm 
will also construct the engines. 








SCOTLAND. 
(From our own Correspondent.) 
Steel. 


THERE is little change in the position of the steel 
trade in Scotland. With the outlook so uncertain, buyers 
show a lack of confidence, and confine their operations 
to hand-to-mouth purchases against immédiate require- 
ments. Some works are fairly well employed, but the 
majority are working well below their capacity. Makers 
of heavy steel would welcome an increase in the number of 
specifications for plates and sections. 


Steel Sheets. 


Employment at the sheet mills is somewhat 
irregular, and more especially is this the case for those 
firms concerned with the heavier gauges of black sheets. 
Galvanised descriptions have a fair demand at recent 
prices. 


Iron. 


Business in bar iron shows no sign of expansion, 
and makers are not sanguine in view of keen competition 
from the steel trade and Belgian bars. There-rolled steel 
departments are similarly placed. Home and export 
prices are nominally unchanged, but the latter could be 
shaded for a good specification. Bar iron for export is 
in the region of £9 15s. per ton, while re-rolled steel bars 
are £7 15s. per ton home and about £7 per ton export. 


Pig Iron. 


Scottish pig iron makers are doing very little in 
the way of export, and home demands are limited to small 
quantities for immediate use. Fair quantities of Cleveland 
iron are being absorbed in this district. Prices of Scottish 
pig iron are maintained at recent levels owing to the dearer 
costs of ore and a diminution in imports from abroad. 


Exports and Imports. 


During the past week 16,000 tons of iron ore, 
2000 tons of steel and iron products, 2500 tons of pyrites, 
and 1000 tons of chrome ore were discharged at Glasgow 
Harbour. Exports included 2400 tons of steel and iron 
products and 528 tons of pig iron. 


Coal. 


While the scheme to reduce output and thereby 
stabilise prices is not yet in full operation, the effect of 
the movement is already apparent. Exporters are now 
more than ever indisposed to discount colliery quotations, 
and shipping business is confined to small lots for imme- 
diate dispatch. Practically nothing in the nature of 
forward transactions is mentioned. Lanarkshire splints 
are scarce and firm, and Fifeshire steams are moving 
steadily, but all other round fuels and most sizes of washed 
materials are in need of business. Aggregate shipments 
amounted to 216,728 tons, against 219,428 tons in the 
preceding week, and 236,397 tons in the same week last 
year. 








WALES AND ADJOINING COUNTIES. 


(From our own Correspondent.) 


Coal Trade Conditions. 


THERE has been no material alteration in the 
conditions prevailing in the steam coal industry of this 
district during the past week, although the position in 
the anthracite section displays some improvement. This 
is due to the shipments which have commenced to Canada, 
although these are not quite on the scale of activity of 
former seasons. Reduced activity is attributed, for one 
thing, to the stocks standing in that country. The tone 
of the steam coal section continues, however, to be steady, 





though this applies more especialy to the superior grades, 
as the demand for dry qualities and inferior descriptions 
generally is on a limited scale. As might be expected, 
the total shipments from this district for the week 
ending the 20th inst. marked an improvement upon the 
figures for the preceding week, when the conditions were 
more or less affected by the holidays. The total last week 
came to rather more than 425,000 tons, which compared 
with just under 300,000 tons for the previous week. The 
returns for this month will, of course, fall short of those 
for March, when, according to the Board of Trade figures, 
exports from South Wales came to 1,928,514 tons, which 
was the highest total since June last. As a matter of fact, 
trade had shown expansion since the beginning of the 
year, but it is not on such a scale as to make a great deal 
of impression so far as coals are concerned. Still there 
is no denying that steam coals, on the whole, have a 
steadier appearance, notwithstanding that the tonnage 
position might be much better. At the end of last week 
there were thirty-five idle loading appliances at the 
various docks, but arrivals over the week-end were not 
very satisfactory, and on Tuesday the number of tipping 
appliances inactive was twenty-two. There is a prospect 
of this being reduced, as chartering has been a little brisker 
of late and merchants have a number of orders to work 
off. The general inquiry from abroad keeps much about 
the same, while contract business shows no notable expan- 
sion. It is understood, however, that home railways are 
negotiating for supplies, this business being done on the 
basis of pithead prices, while tenders have gone in for 
200,000 tons of best Admiralty large coals for the Central 
Brazilian Railways 


Coal Stabilisation Scheme. 


There has been a considerable amount of comment 
in coal trade circles of late regarding the position of the 
coal stabilisation scheme, which the coalowners have been 
working on for some time past, but about which no official 
information appears to be forthcoming. Merchants who 
are treating for business with foreign buyers consider that 
some statement should be made, as in their view lack of 
information is hampering to operations. There was a 
meeting of the Executive Committee of the Coalowners 
on Friday last, but no statement was issued, though sub- 
sequently it was reported that the question of minimum 
prices was discussed, and that in the case of one grade 
of large it was arranged for prices to be advanced 3d. per 
ton. Very serious doubts appear to be entertained on 
the market whether the full scheme as drawn up for stabilis- 
ing the conditions will ever be adopted and put into force, 
but that what is more likely to happen is that colliery 
representatives will, as the result of their regular meetings, 
continue to mutually agree to the maintenance of certain 
prices as are justified by the market conditions prevailing 
from time to time. 


Coalowners and the Government. 


The Prime Minister received on Wednesday, 
April 25th, the deputation on behalf of the coalowners of 
this district, and gave consideration to the memorial pre- 
sented by members of Parliament of all parties in this 
district setting forth the desperate position of the coal 
industry. The memorial calls attention to the catastrophe 
which is impending over the whole area, unless some relief 
can be obtained of some of the burdens under Which the 
industry is labouring. It points out the dependence of 
South Wales upon foreign trade, the efforts which the 
coalowners themselves have made to restore the industry 
to a healthy state, and sets forth the main factors beyond 
the control of the employers and the workmen which have 
brought about the present position. Chief among these 
factors are the railway rates and dock charges, which have 
increased 94 per cent. above the rates charged in 1914. 
The direct and indirect increase of all charges on coal 
exported from South Wales represent an aggregate amount 
of about £3,000,000 on the pre-war annual bill. Local 
rates are about 200 per cent. above pre-war, and Royalties 
in South Wales are on the average about 3d. per ton higher 
than in any other coalfield, which means over half a million 
pounds per annum. The trading losses for the last three 
months at Is. 6d. per ton are at the rate of £3,000,000 per 
annum. Seventy thousand men are now unemployed, 
and this number is being added to daily. Several collieries 
have gone into liquidation, and nearly all of them are in 
the hands of bankers. Many more collieries are on the 
verge of closing owing to the financial resources of the 
companies being exhausted. The miners are now working 
short time, so that their weekly earnings are not quite 
equal to pre-war weekly earnings. The average monthly 
wages bill in 1925 was £2,336,000, as against the present 
average monthly wages bill of £1,647,000. 


Steel Workers’ Wages. 


Last week-end an announcement was made con- 
cerning the quarterly ascertainment under the sliding 
scale operating in the West Wales steel industry. This 
shows the average price per ton of steel bars f.o.t. makers’ 
works to be £5 lls. 5-88d., which is equvalent to 5 per 
cent. under the scale, which is the same as the preceding 
quarter. This ascertainment covers the wages payable 
from May 6th toand including August 4th. At the present 
time certain grades are in receipt of ex-gratia payments 
in addition to the sliding scale under the last ascertain- 
ments, and it is understood that the continuation of these 
payments for a further three months is a matter 
of negotiation. 


Current Business. 


New business from day to day appears to be on 
the quiet side, although the number of orders held by 
merchants are fairly good. There is practically no change 
so far as quotations for coals are concerned, though it is 
very apparent that superior Admiralty large coals and best 
Monmouthshire qualities are for the time being best placed 
for orders. Inferior grades are comparatively quiet. Small 
coals are steady, which is partly due to the irregular work- 
ing of collieries and the restricted output. Coke and 
patent fuel present no new feature, while pitwood con- 
tinues round about 27s. 





LAUNCHES AND TRIAL TRIPS. 


CaTaTUMBO, twin-screw oil tanker; built by Palmer's Ship- 
building and Iron Company, Ltd., to the order of the Venezuela 
Gulf Oil Company, of Caracas ; trial trip, April 4th. 

Crry or Liz, single-screw motor ship; built by Barclay, 
Curle and Co., Ltd., to the order of Ellerman Lines, Ltd_.; 
dimensions, 445ft. by 57ft. 9in. by 33ft. llin.; 10,300 tons dead 
weight ; to carry cargo. Engines, a four-cylinder, single-screw 
Barclay Curle-Doxford opposed-piston, airless injection oil 
engine, cylinders 26jin. in diameter and each piston has a stroke 
of 53}in.; constructed by the builders; launch, April 17th. 


Kine Neptune, motor cargo vessel; built by Harland and 
Wolff, Ltd., to the order of King Line, Ltd.; dimensions, 400ft. 
by 54ft. 6in. by 34ft. 8in.; gross tonnage 5223; to carry c , 
Engines, one Harland-B. and W., six-cylinder four-cyele, fm 
acting Diesel engine ; constructed by the builders ; handed over 
to owners after running successful trial trips, April 17th. 


Apure, twin-screw oil tank steamer; built by Palmer's 
Shipbuilding and Iron Company, Ltd., to the order of Vene- 
zuela Gulf Oil Company. Engines, twin-screw triple-expansion ; 
constructed by the builders; launch, Apri! 18th. 


Jenny, oil tank motor ship; built by Swan, Hunter and 
Wigham Richardson, Ltd., to the order of A/S Oljefart, Oslo, 
Norway ; dimensions, 344ft. by 53ft. 54in. by 28ft.; to carry 
6600 tons deadweight on a draught of about 23ft. Engine, 
single-acting two-cycle Diesel engine having six cylinders, 
600 mm. bore and 1200 mm. stroke, built under licence from the 
Atlas Diesel Company, Ltd., of Stockholm ; constructed by the 
builders ; launch, April 18th. 

STRONGARM, single-screw cargo vessel; built by Sir W. G. 
Armstrong, Whitworth and Co., Ltd.; dimensions, 37 lft. by 
48ft. by 27ft. 6in.; to carry 6350 tons on a draught of 22ft. 6in 
at a speed of 10 knots. Engines, triple-expansion, 23}in., 38in., 
64in. by 42in. stroke, pressure 180 lb. per square inch; con 
structed by the builders ; launch, Apri! 18th. 

Locician, single-screw cargo vessel; built by Cammell 
Laird and Co., Ltd., to the order of Charente Steamship Com- 
pany, Ltd. (Messrs. T. and J. Harrison), Liverpool ; dimensions, 
418ft. 3in. by 54ft. 34in. by 32ft. 7in.; to carry cargo. Engines, 
triple-expansion, 27in., 46in. and 77in. by 54in. stroke, pressure 
210 Ib. per square inch ; launch, Apri! 19th. 


JaDWIGA, twin-screw passenger steamer; built by Palmer's 
Shipbuilding and Iron Company, Ltd., to the order of the Polish 
State Steamship Company, of Gdynia. Engines constructed by 
MacCol! and Pollock, of Sunderland ; launch, April 20th. 








PERSONAL AND BUSINESS ANNOUNCEMENTS. 


SaMUEL OsBORN AND Co., Ltd., of Sheffield, ask us to announce 
that Mr. A. Button is proceeding to China, where he is to act 
as representative for them, for the Titan Trackwork Company, 
Ltd., Sheffield, and other firms. His headquarters will be in 
Shanghai. 


Tue Ascot Motor axnp Manuracturinc Company, Ltd., 
which was recently formed, has purchased the works of the 
Pheenix Motors, Ltd., at Letchworth. The registered office 
and the works department office at 25, Victoria-street, London, 
have now been closed, and the registered office has been 
transferred to 66, Gresham House, Old Broad-street, E.C., 
and the works department to Letchworth, where the whole 
business is now being concentrated. The works will in future 
be known as the Ascot Works. It is the intention of the com- 
pany to develop the business along two distinct lines, namely, 
one section to do general engineering work and the other to 
manufacture the Ascot car. 


British Star Contra PROPELLER anD RuppER Company, 
Ltd., asks us to announce that the organisation of it and of its 
Norwegian Associated Company, has been in the hands of Mr. 
Walter Pollock until now. As, however, the organisation work 
has been practically completed, and Mr. Pollock finds it neces- 
sary to relinquish, for reasons of health, a considerable amount 
of his active work, the offices of the company have been trans- 
ferred to 9, Mincing-lane, London, E.C. 3, as from March 31st. 
James Pollock, Sons and Co., Ltd., have resigned their position 
as managers, and the management of the business has been taken 
over by C. Tennant, Sons and Co., Ltd. Mr. Walter Pollock, 
at the request of the other directors, is continuing for the time 
being to remain on the board. 








A SuspsTanTiaL O11 Feeper.—We have received from Keith, 
Orme and Co., of 311, Fulwood-road, Sheffield, a sample of an 
unusually strongly-made oil feeder intended for use in mines 
and similar services, where it is liable to be subject to rough 
treatment. The can is made rather after the fashion of a Devon- 
shire kettle, with a conica! body and a conical spout. It is made 
of No. 16 gauge sheet steel, and all the joints are oxy-acetylene 
welded, so that even if it is dented, there is little likelihood of 
aleak. The spout has a wide nozzle for thick oil, and is purposely 
made short, so that it cannot get entangled in machinery. The 
top of the container is closed and fitted with an eye and hook 
for hanging it up. The filling hole is at the back, and is closed 
with a steel hexagon plug screwed with a jin. gas thread 
Through the centre of the plug there goes a substantial brass 
press button, which operates a valve to admit air. On pressing 
the button further another valve on the other side of the can is 
opened to release the oil. The can is comparatively light and 
cheap. 

NATIONAL FEDERATION OF IRON AND STEEL MANUFACTURERS 
—The annual dinner of the National Federation of Iron and 
Steel Industries was held at the Connaught Rooms on April 19th, 
when Mr. Benjamin Talbot, the President, took the chair. After 
the usual loyal toasts, Mr. E. J. Fox proposed *‘ His Majesty's 
Government,” and urged a greater measure of co-operation 
between the various industries of the country. The manufac- 
ture of pig iron was, he said, in the forefront of our bask indus- 
tries, and yet our furnaces were only working at from 60 to 
70 per cent. of their capacity, while we were not producing any 
more iron than in 1880. He also complained about the cost 
of railway carriage, and said that he could not believe that it 
was in the interests of the country that its industries should 
have to add the organisation of road transport to their legitimate 
responsibilities. In his response, Sir Philip Cunliffe-Lister spoke 
mostly of political matters, but was optimistic as to the future 
of our trade. “‘ The Iron and Steel Industries ” was proposed 
by Sir Alfred Mond, who suggested that it was a great pity 
that those industries, which had been extended enormously to 
meet the requirements of the war, had not been adapted to 
eace-time requirements as had been the chemical industry. 

e extolled the team work of German metallurgists and urged 
the more general exchange of ideas among manufacturers. The 
response was made by Mr. Talbot, who said that if only 24 
callien, out of the 3} million tons of iron and steel now importec 
were made in this country, there would be given employment 
to 100,000 men. He recommended the imposition of an inaport 
duty as a means of levelling up the difference in the cost of labour 
in this country and on the Continent. The toast of “ The Chair- 
man ” was proposed by Mr. H. C. Bond. During the evening 
@ programme of music was provided by the British Imperial 
Orchestra. 
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Current Prices 


TRON ORE. STEEL (continued). FUELS. 
N.W. Coast— N.£. Coast— Home. Export. SCOTLAND. 
(1) ative 50/- to Sb /- £a.d gad, Ea 4 (Prices not stable.) 
(1) Spanish 19/— to 21/- : te ; . 
(1) N. African 19k so 21 /- Ship Plates 8 7 6. LANARKSHIRE— Export. 
sighs ‘ ‘ Angles ‘a Th 6. (f.0.b. Glasgow )}—Steam 13/9 
N.E. CoastT— Boiler Plates 1215 0. % - Ell .. 14/6 
Native 18/— to 21/- Joists 717 6. " i Splint 16/3 to 17/- 
Foreign (c.i.f.) 22/6 Heavy Rails 810 0. | én ‘ Trebles 13/3 
Fish-plates 120 0. — | nm * Doubles 12/3 
o Channels 10 5 0 £9 to £9 5 | ‘i = Singles 11/3 
Hard Billets 712 6 - | Ayrsame— 
PIG IRON. Soft Billets 615 0 (f.0.b. Ports)—Steam 13/- 
Home. Export. N.W. Coast— s Jewel 15/6 
fad Sad! Beeoo— : »  Trebles 12/9 
(2) Scortanp— Heavy Rails a oe | Firesnire— 
Hematite. . SOG Oc os Light Rails 810 Oto 815 0 (f.o.b. Methil or Burnt- 
No. 1 Foundry 315 Oto3 16 0 Billets 710 Otold 0 0 | island)}—Steam .. 10/6 to 13 
No. 3 Foundry 310 Oto3 ll 0 Menem Screened Navigation 18, 
~~ Bars(Round) .... 17 6 jer end ~ . 
Hematite Mixed Nos. 38 @.. 310 0 » (Small Round) 712 6 | Stastes os 11/3 
No. 1 310 6. 310 6 Hoops (Baling) .. 10 5 0 10 0 0 RP. <a i: 
Sieinent a ee: 518 © | (6o.b. Leith)—Best Steam 11/6 to 12/- 
No. 1 3.8 6. 3.8 6 » (Lancs. Boiler) .. 10 0 0 - Secondary Gteam .. as/s 
Silicious Iron .. 3.8 6. 3.8 6) gaerrretp— | Trebles 13/3 
No. 3G.M.B. .. 360 36 0 ' _— Doubles .. 11/9 to 12/- 
No. 4 Foundry 3.5 0 3 5 0 ee - oe = BR ames . | Singles 11/3 
’ Hard Basic .. .. 7 2 6to 712 6 
Be. 6 Forge 8 6. sae Intermediate Basic 700. | ENGLAND. 
Mottled 3 <0 oes Soft Basio ee ee — | (8) N.W.Coasr- 
White 3 4 0 3 4 0 Hoops a 910 Otol0 10 0 Steams .. 24/— to 25/- 
Mriptzaype— Soft Wire Rods 710 0. Household 37/6 to 60/- 
(3) Staffs.— a 7” ' | odie 22/6 to 23/6 
i ’ -- 7 5 Oto 0 0 . a 
hag th Ng A mn Billets and Sheet Bars... 515 Oto 6 0 0 Best Steams . 13/6 to 14; 
b 3. ge | / l 
“ en ss 6 - Sheets (20 W.G.) 1110 Otol2 0 0 Second Steams 11/8 to 13/- 
; Galv. Sheets,f.o.b.L’pool 13 0 Otol3 2 6 Steam Smalls 9/-to 9/6 
(3) Northampton— Angles a TFC. Unscreened 11/9 to 12/- 
Foundry No. 3 219 0to3 0 0 jet Joists 717 6. Household 21/- to 27/- 
Forge 213 6 inet Tees a ae | | Dura#am— 
j Bridge and Tank Plates.. 8 12 6. Best Gas .. 15/- to 15/3 
(3) Derbyshire— Boiler Plates... .. .. 11 0 0. - Second .. 13/3 to 13/9 
No. 3 Foundry 3 3 6to3 4 6 — Household ae 21/- to 27/- 
Forge 219 0 a : Foundry Coke sé 17/6 to 18 
(3) Lincolnshire— me ‘ aoans. 
No. 3 Foundry 5 30 NON-FERROUS METALS. en eatatiet Rech .. 9/8 00in . 
No. 4 Sep $108 pl Sean Derbyshire Best Bright House 20/6 to - 6 _ 
Basic 30 0 ms Tin-plates, I.C., 20 by 14 18/3 to 18/6 Best House Coal + wae 
Block Tin (cash) 233 10 0 Gunenes ene Cont Apa rng ” 
(4) N.W. Coast— » (three months) 233 7 6 PE cae ay t Sy a 
N. Lancs. and Cum.— Copper (cash). . ee 6113 9 Yorkshire Hards .. 15 . to 16; # ad 
(4 2 0(a) = * (three months). . 6117 6 | Derbyshire Hards .. 14/6 to 15/6 — 
Hematite Mixed Nos. +4 5 0(6) — Spanish Lead (cash) y 2016 3 Rough Slacks. . 8/6 to ® je 
la 8 6¢) - m (three months) 2017 6 Batty Gia «. > adie . 
Spelter (cash). . ie 26 7 6 Smells .. .- -. -- of- of = 
~ (three months)... 26 0 0 Blast-furnace Coke (Inland) 13/— at ovens - 
Furnace and Foundry Coke (Export), f.o.b. 16/9 to 17/6 
MANCHESTER— 
MANUFACTURED IRON. Copper, Best Selected Ingots 65 15 0 | CanpIFF— (9) SOUTH WALES. 
» Electrolytic . 67 5 0 Steam Coals : 
ae mer » Strong Sheets .. va 92 0 0 Best Smokeless Large . 19/3 to 19/9 
Li aaa sae fad » Tubes (Basis Price), Ib. .. 0 1 1 | Second Smokeless Large 18/6 to 19/- 
<a 5 - Brass Tubes (Basis Price), |b. 010; Best Dry Large .. 18/- to 18/6 
Crown Bars 10 0 915 0 »» Condenser, Ib. 012 | Ordinary Dry Large 17/6 to 18 
=m - a Lead, English 22 5 0 | Best Black Vein Large 17/3 to 17/9 
N.E. Coast— » Foreign 2017 6 | Western Valley Large . . 16/9 to 17/3 
Iron Rivets m8. ¢@. - Spelter 26 2 6 Best Eastern Valley Large . 16/6 to 17, 
Common Bars 10 5 0 Aluminium (per ton) . £107 | Ordinary Eastern Valley Large 16/3 to 16/6 
Best Bars 10 15 0 _ Best Steam Smalis.. .. .. 12/6 to 13/- 
| Ordinary Smalls 1l/— to 12/6 
— a ee | Washed Nuts - 18/- to 23/- 
Yrown Bars . we ( ( - r 
Second Quality Bars |. 910 0 “ FERRO ALLOYS. | ee gperr a 
Hoops 13 0 0 e Tungsten Metal Powder 1/7} per Ib. No.2 °,, Large .. 16/— to 16/6 
ae Ferro Tungsten 1/3 per Ib. i eo = Through 14/6 to 15/6 
iain Mine 1010 0 ae Per Ton. Per Unit. - ~ Smalls 12/6 to 13/6 
oot Benn 1 oo. = Ferro Chrome, 4p.c. to 6p.c.carbon .. £22 15 0 7/6 Foundry Coke (export). . 30/— to 37/6 
Hoops 200. oe o» *” 6p.c.to8p.c. ,, . £22 7 6 7/- Furnace Coke (export) . . 27/6 to 30/- 
- 8 p.c. to 10 p.c. ,, . £22 56 0 6/- Patent Fuel ° we 21/6 to 23/- 
MIpLanps— - Specially refined .. .. Pitwood (ex ship) . . 26/9 to 27/3 
Crown Bars we 9 5 Otold 0 0 — Max. 2 p.c. carbon - £35 0 0 12/- SwanszEa— 
Marked Bars (Staffs. ) SD Oss — » 1 p.c. carbon . £44010 0 15- Anthracite Coals ; 
Nut and Bolt Bars 817 6to 9 0 0 — o os » 0-70 p.c. carbon... £47 0 0 17/- Best Big Vein Large 30/— to 34/- 
Gas Tube Strip no @. — 9 ve + carbon free .. 1/2 per Ib. ee 24/6 to 27/6 
Metallic Chromium — .. 2/11 per Ib, Red Vein. . a oo 20/6 to 27/- 
Ferro Manganese (per ton) .. . £13 10 0 for home Machine-made Cobbles 39/— to 42/6 
£13 10 0 for export Nuts.. 37/6 to 42/6 
STEEL. (d) » Silicon, 45 p.c. to 50 p.c. . £12 17 6 scale 5/— per Beans 23/— to 27/- 
(6) Home. (7) Export. unit Ee 17/3 to 18/3 
£ s. d. £ a. d. * » 75 p.c. . £20 10 0 scale 6/— per Breaker Duff .. 8/-to 8/6 
(5) Scortanp— unit Rubbly Culm 10/- to 10/6 
Boiler Plates : ioe a ae. ae. 1010 0 » Vanadium - 14/3 per Ib. Steam Coals: 
Ship Plates,jin.andup.. 8 7 6. 712 6 » Molybdenum — 4/8 per Ib. Large “— 17/6 to 18/6 
Sections .. .. .. -.'717 6. 7 2 6!  ,, Titanium (carbon free) 0/114 per Ib. Seconds .. 16/- to 17/- 
Steel Sheets, jin. -- $12 6. 8 10 0] Nickel (per ton) ate £170 to £175 Smalls .. .. 10/- to 12/- 
Sheets (Gal. Cor.24B.U.) 13 7 6. 13 5 O| Ferro-Cobalt .. 9/6 per lb. Cargo Through 15/— to 16/- 


(1) Delivered. 


(6) Home Prices—Ail delivered Glasgow Station. 


(2) Net Makers’ works. 








for Metals and Fuels. 








(3) f.0.t. Makers’ works, approximate. 


Boiler Plates 10/— extra delivered England. 


coals are per ton at pit for inland and f.o.b. for export, and coke is per ton on rail at ovens and f.o.b. for export. 
(c) Delivered Birmingham, 


(a) Rebate 12/6 joiste and 10 /— all other materials if home consumers confine purchases solely to British producte. 








(4) Delivered Sheffield. 
(7) Export Prices—f.o.b. Glasgow. 


(9) Per ton f.0.b. 


(a) Delivered Glasgow. 


(5) Glasgow, Lanarkshire and Ayrshire. 
(8) Except where otherwise indicated, 


(6) Delivered Sheffield. 
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French Engineering Notes. 
(From our Correspondent in Paris.) 


Railways and Road Traffic. 


Some idea of the manner in which the threatened 
ompetition of road motor vehicles will be met by the rail- 
way companies is afforded by the permission which has 
been given to the Compagnie du Midi to form a company 
to organise public motor services in the departments served 
by the railway system. This does not mean that the new 
ompany will have an actual monopoly of road transport 
or that it will run services of its own. The object of the 
company is mainly to organise existing services and grant 
concessions for new ones under conditions that will prevent 
such competition as may prove detrimental to the public 
interest, in the sense that the public cannot benefit from 
any enterprise which is unable to pay its way and is 
therefore doomed to afford an inefficient service. The 
object of the new organisation is to ensure that public 
motor services shall work in harmony in order to develop 
local traffic from which the railways will profit, while at 
the same time new lines will be created wherever neces- 
sary to increase the traffic and provide facilitiesfor trans- 
port between the railways and outlying areas. The motor 
service will thus be under the control of the new company, 
which will finance undertakings that bring traffic to the 
railways. 


Motor Cars. 


The fact that the number of motor cars exported 
declined during the first two months of the year while 
the imports quadrupled is disturbing to the motor car 
industry, which has for a considerable time past been 
investigating the ways and means of putting the industry 
on a more satisfactory basis. In a general way, the big firms 
are fairly well employed, mainly on the construction of 
ommercial vehicles, but the business in touring cars is 
less active than formerly, and the importation of high 
lass cars is affecting French makers seriously. Competi 
tion from the United States is becoming increasingly 
evident, and appears to be threatening makers not only 
in this country but also elsewhere, to the extent that in 
Italy there is a movement in favour of organising a Cartel 
in Europe as a protection against the invasion of American 
ears. No definite proposition has yet been made, but 
French makers are prepared to consider any scheme that 
will enable them to preserve their own market. While 
four times as many cars are being imported from the 
United States as was the case a year ago, the total value 
has declined considerably, from which it is clear that 
Americans are making a sacrifice in order to dispose of 
their vehicles in Europe. Light American lorries are now 
invading this country to the extent that they have now 
become quite familiar. They are sold at relatively low 
prices and tempting offers of service are made to buyers 


The Cruiser Colbert. 


The fourth of of 
the “* Colbert,” has just launched 
dimensions are the same as those of the “‘ Suffren,”’ that 
length 185 m. and 20m. The turbines 
driving three propellers will develop 120,000 horse-power. 
Although the power and speed of the new cruisers have 
aroused admiration, there has nevertheless been some 
criticism of their vulnerability and of the sacrifice of 
defensive armour for the sake of an additional knot or 
two in speed In the *‘ Colbert,”’ therefore, the speed will 
not exceed 33 knots, but she will be protected from 
torpedoes and air bombs by sixteen principal bulkheads 
continuing from the keel to the upper deck. The arma 
ment will consist of eight 203 mm. guns arranged in four 
axial double turrets, two fore and two aft. For protection 
against aircraft there will be eight 95mm. guns, eight 
37 mm. automatic guns and twelve machine guns. The 
cruiser will also be equipped with six torpedo tubes con- 
tained in two training carriages and will carry two folding 
seaplanes which will be launched by a catapult. She will 
be manned by 30 officers and 575 men. The ‘* Colbert ”’ 
left the stocks ten months after the first bolt was driven in. 


10,000-ton cruisers, 
at Brest. Her 


the series 
been 
beam 


is to say, 


The Plougastel Bridge. 


The longest and most important armoured con- 
erete bridge yet constructed in France is that which will 
cross the mouth of the river Elorne between Brest and 
Plougaste!. The bridge will have three spans across the 
river, each of 180 m., and with the approaches will have 
a total length of 1200 m. It will carry a roadway, tram- 
way and railway one above the other. The concrete abut- 
ments have been completed and the wood frame for the 
arch was constructed close to the shore with the ends 
resting on concrete barges. During the week the frame, 
which has a width of 10 m. and weighs 540 tons, was success- 
fully moved by means of windlasses into position for the 
construction of the first span. It is expected that the 
bridge will be completed in about eighteen months. 


Barrage Reservoirs. 


The failure of dams in North Africa and in the 
United States and the recent warnings of Monsieur 
Mesnager, the well-known expert on hydraulic con 
structions, have given rise to some nervousness about the 
safety of the barrage reservoirs which the Municipal 
Council of Paris intends to construct at Panessiére and 
Champaubert-aux-Bois in order to regulate the level of 
the Seine and minimise risk of flood. Those barrages pro- 
vide for an overflow of one-quarter of the maximum volume 
of the reservoirs, and it was feared that that would be 
insufficient, since greater volumes of water might have to 
be dealt with ; but in an official statement just made it is 
affirmed that the possible maximum volumes of the rivers 
in this country are so well known ‘that there can be no 
risk of exceptional pressure on the dams, particularly in 
view of the fact that sufficient margin is allowed for every 
contingency. In view of recent warnings a good deal of 
caution is now being exercised in the preparation of plans 
for the many barrages which are to be constructed in 
this country in the early future. 


| address of the communicator are printe 


| British Patent Specifications. - 


rom abroad the name and 
in italice. 

When an abridgment is not illustrated the Specification is 
without drawings. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 25, Southampton-buildings, Chancery-lane, W.C., 
at le. each. 

The date first given is the date of application ; the second date, 
at the end of the abridgment, is the date of the acceptance of the 
complete Specification. 


When an invention is communicated 


ELECTRICAL APPLIANCES. 


1926.—IMPROVEMENTS IN Puoto 
Devices, Dubilier Condenser Com- 
Works, Victoria-road, North 


266,288. October 8th, 
ELECTRIC MODULATOR 
pany (1925), Ltd., of Ducon 
Acton, London, W. 3. 

In the present-day art of transmitting pictures the usual pro- 
cedure is to subdivide the picture into a number of isolated points 
and to transmit signals or impulses corresponding to the changes 
in intensity of illumination of these points consecutively by some 
photo-electric means. The object of this invention is to connect 
the elements of transmission in such a way that a uniform 
intensity is represented by an equivalent signal, without any 
analysing frequency or other method of introducing 4 variation 
in intensity. In this method a dark stretch in the picture would 
be indicated by a very weak signal, and the brightest by a very 
strong signal. The valve A is used for the generation of the radio 
frequency oscillations and for modulating them by variations 


N° 266,288 
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in the intensity of the light from B striking the electrode C of a 
photo-electric cell. In addition to the condenser D and induc 
tance E an adjustable condenser F is placed in series with the coil 
E and the grid of the valve. The coil G serves as the primary 
of the output high-frequency transformer and is included in 
the plate circuit in series with coil H and battery K. Oscillations 
are continually maintained in the circuit of the valve by the action 
of the circuits containing the parts D, F, E, H and G, and in order 
to modulate the oscillations thus developed a varying voltage is 
supplied by the battery L in series with the photo cell. Variations 
in the activity of the light illuminating the photo-electric cell 
modulate the oscillations in the circuits of the valve A, in which 
state they may be delivered to an amplifier or to a radio trans- 
mitting system in the usual manner through a transformer, 
resistance or other composite system of coupling. The drawing 
shows light from a source B passing through a photographic film 
M moving on rollers N March 8th, 1928. 


TELEGRAPHS AND TELEPHONES. 


286,991. September 19th, 1927.—IMPROVEMENTS IN OR RELAT 
Inc TO Rapio Receiving Apparatus, Igranic Electrix 
Company, Ltd., of 147, Queen Victoria-street, London, 
E.C. 4, and Launcelot Edgar Currah, of 8, Ampthill-road, 
Bedford 

According to this invention, one or more high-frequency 
stages of a wireless receiving set are tuned by variometers with 


a shunt capacity. The anodes of the two high-frequency 
valves shown in the diagram are fed through chokes 
A and B, and the anodes are coupled to the grids of the 


succeeding valves by means of capacities C and D. The 
variometers E and F in the grid circuits are tuned in con 
junc tion with capacities G and H. If, the specification states, 
the capacities C and D are maintained below a certain critical 
value, there will be no tendency for the set to oscillate, as the 
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inductive reactance in the anode circuits at resonance will be 
too small to produce feed back through the valve capacities. 
The valves of C and D may be arranged so that the tendency 
to oscillate will not vary appreciably over the entire tuning 
range of the variometers, and so that any difference may be 
conveniently compensated for by the adjustment of the value 
of D about a mean value. By this means the sensitivity of the 
receiver is made substantially uniform over a wide band of 
wave lengths. In order to compensate for slight variations, the 
series condensers are made variable. To obtain selectivity in 
the aerial circuit, a potentiometer is arranged between the grid 
and the negative end of the filament of the first valve. This 
potentiometer consists of two capacities J K. In parallel with 
this potentiometer there is a third variometer L, connected in 
shunt with a condenser M.—March 15th, 1928. 


286,800. December 14th, 1926.—ImMPROVEMENTS IN OR RELAT- 
ING TO MAGNETISABLE MATERIALS FOR MaGNetTIC CORES 
FOR TRANSFORMERS AND INDUCTIVE APPARATUS AND THE 
LIKE FoR WIRELEss PuRpPosEs, Kingsley Higginson, of 
284, King’s-road, Kingston-on-Thames, Surrey, and Radio 
Instruments, Ltd., of Elyde-strest, London, W. 1. 

According to this invention, the magnetic path of low- 
frequency transformers, as used for wireless purposes, consists 








of magnetisable material in a finely divided form. The material 
















































































































may consist of pure iron, silicon steel or any suitable alloy, and 
may be treated by oxidisation or by other chemical means, or 
by mixture with material having some degree of electrical insula- 
tion, with or without heat, and in such a manner that each 
particle of the magnetic material is separated from its neigh 
bouring particles by a layer or layers possessing comparatively 
high electrical resistance. It is said that in electrical apparatus 
having magnetic circuits constructed in this manner, there is 
better magnetic linkage of the turns of the windings than usual, 
and the scheme allows of easy variation of the cross-sectional 
area of any part of the magnetic circuit March 14th, 1928. 


TRANSMISSION OF POWER. 

286,871. February 28th, 1927.—Transmission Cuains, Hans 
Renold, Ltd., Burnage Works, Didsbury, Manchester, 
A. Renshaw. 

This invention has reference to what may be called flat link 
chains, and in the specification it is explained that the tendency 
for the side plates to leave the bushes is very often largely due to 
a twisting action between the side plate and the bush, which 
culminates in a screwing action causing the side plates to spread 
sideways. In other words, the resistance of the bush to torsion 


ana 
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within the side plate is found to play a very important part in 
resisting the spreading of the side plates. Most known methods 
of preventing turning of the bush within the side plates require 
that the bushes and the holes in the side plates shall be of non 

circular shape, so as to produce a definite keying action This 
requirement is met in the case of the invention under review 
by the use of a bush of comparatively hard material with appro 

priate excrescences on to which the side plates are forcibly 
pushed, regardless of the fact that they are provided with circular 
holes.—March 15th, 1928 


287,423. November 2nd, 1927.—Brever Wuert Gears, W 
Stoeckiricht, 3, Erikadstrasse, Miinchen-Stella, Germany. 

The aim here made is to take up the axial thrust produced 

by bevel gearing. Such a result, it is suggested, is attained by 
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shrouding the gear with a special cup-like disc, as shown at A, 

It is claimed that the two wheels, or rather the pinion and the 

disc, meet with practically point contact, and that, as a result, 

loss of power through rubbing friction is reduced to a minimum 
March 22nd, 1928. 


TRAMWAYS AND RAILWAYS. 

287,414 RAtu- 

way TRACK, 
Germany. 

This invention aims at the protection of railway track against 

interference, either malicious or accidental, in the way of 


September 30th, 1927.—Sarety Devices ror 
N. Greivelding, 11, Fliggestrasse, Hanover, 
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loosened joints, spikes, &c. A wire A is threaded through holes 
in the spike heads, through the rails themselves and through any 
other parts it may be desired to protect. One end of the wire 
carries a weight B and the other is connected to a shaft C. In 
the event of the wire being cut, the weight will fall and indicate 
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the interference. If the wire is cut and anchored, the shaft 
cannot be turned. It is claimed that the wire may be several 
kilometres long.— March 22nd, 1928. 


MOTOR CARS AND ROAD TRAFFIC. 


287,296. February 18th, 1927.—-IMPROVEMENTS IN AND RELAT- 
mING TO Evectric Wrraine Sysvems ror Moror Cars anp 
THE Like Veutcies, The British Thomson-Houston Com- 
pany, Ltd., of Crown House, Aldwych, London, W.C. 2 ; 
and Edward Garton, of 9, Northumberland-road, Leam- 
ington. 

The object of this invention is to provide a simple wiring 

system on motor cars. A represents a switchboard mounted in a 

facia board B on a motor cer. A connection board C is mounted 
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on the seuttle dashboard D of the vehicle and the main con- 
nections of the circuits of the headlamps E, side lamps F, and 
rear lamp G are made on the engine side of the connection board, 
as shown in the drawing. On the driving side of the connection 
board a plug H is ae Ay this plug being connected perma- 
nently by leads K to the back of the switchboard. The plug H 
is made so that it can be pulled through the switchboard hole 
in the facia board B after the switchboard has been discon- 
nected from the facia board.— March 22nd, 1928. 


MISCELLANEOUS. 


286,114. April 19th, 1927.—Liquip Sprays, Babcock and 
Wilcox, Ltd., Farringdon-street, London, E.C. 

The object aimed at in this spray is to subject substantially 
all of the particles of the liquids passing out of the exit orifice 
to approximately the same force, so that each particle will follow 
much the same path and so that all parts of the liquid will be 
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equally well atomised. The peculiarity lies in the fact that the 
orifice A is in the form of an annulus, to which the liquid is 
supplied by tangential ducts instead, as is usual, it being a plain 
hole. The result is that the centrifugal action is practically 
equal throughout the thickness of the spray and there is no 
central core which is not subject to centrifugal force.~ March 
Ist, 1928. 


286,774. December 8th, 1926.—Srrine Hooks, E. R. Chitten- 


den, Chilham, Ditton-road, Surbiton. 
This specification covers a rather novel form of spring, or 
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Fig | Fig.2 


sneck, hook in which the locking member embraces the stock of 
the hook. The locking member is shown at A and pivots about 
the point B. It is urged towards the locking position, as shown 
in Fig. 2, by the spring C.—March 8th, 1928. . 


277,968. September 20th, 1927.—Crracurr ARRANGEMENT FOR 
HicH-rrRequency Heatinc DeEvVICES PARTICULARLY 
ADAPTED TO SMELTING FuRNacEs, Siemens and Halske 
Aktiengesellschaft, of Berlin-Siemensstadt, Germany. 

This specification describes a circuit arrangement for high- 
frequency heating devices and particularly smelting furnaces with 
an inductive coupling between the circuits containing the furnace 
coil and the high-frequency generator. Both circuits are 
coupled with each other by means of a closed iron circuit trans- 
former, so that currents of the same frequency flow in both of 
them. The high-frequency b gems ed A feeds the furnace coil 

B through the transformer C, and in the primary circuit there 


is & capacity D and an adjustable inductance E, The tuning 
depends upon the capacity C, the self-inductance of the high- 
frequency generator A, the inductance E and the coil B. It 
also depends on the ratio of the transformer, but not upon the 
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self inductances of the transformer windings, which counter- 
balance each other mutually. By using a stepped transformer, 
giving several ratios, the high-frequency generator can 
utilised in the most advantageous manner for different loadings 
of the furnace circuit.— March 15th, 1928. 





287,417. December 3rd, 1927.—Lusrication Systems, H. 
Junkers, 21, Kaiserplatz, Dessau, Anhalt, Germany. 

This specification is rather confusing in its general wording, 

but the general inference is that the inventor intends to use as 
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@ lubricant a mixture of oil and air. For this reason he uses a 
gear pump—as shown in the illustration—with several working 
pinions, so that one fluid or the other may be drawn in at, say, 
A and B, intermingled within the pump itself, and delivered 
for lubricating purposes at C and D.— March 22nd, 1928. 











Forthcoming Engagements. 


Secretaries of Institutions, Societies, d&c., desirous of having 
notices of meetings inserted in this column, are requested to note 
that, in erder to make sure of its insertion, the necessary information 
should reach this office on, or before, the morning 2j the Wednesday 
of the week preceding the meetings. In all cases the TIME and 
PLACE at which the meeting is to be held should be clearly stated. 





TO-DAY 
INSTITUTION OF ENGINEERS-IN-CHARGE.—Venetian Chamber, 
Holborn Restaurant, London. Annual dinner. 6 p.m. for 
6.30 p.m. 
Justor Instrrurion or ENGineers.—39, Victoria-street, 
London, 8.W.1. Informal meeting. ‘The Manufacture of 
Structural Steel,’ by Mr. C. Hulbert Plant. 7.30 p.m. 


Royat Institution or Great Brrrars.—21, Albemarle- 
street, Piccadilly, London, W.1. Discourse, “‘ Carriers of Elec- 
tricity in the Atmosphere,” by Dr. Arthur M. Tyndall. 9 p.m. 

Tue Institution oF Etzctricat ENGINEERS.: NoRTH- 
EasTERN CENTRE.—Visit to the Singapore Floating Dock at 
Messrs. Swan, Hunter and Wigham Richardson's Yard, Wallsend 
(Station-road entrance), at 4.45 p.m. After the inspection of the 
dock, Mr. E. T. Williams, M.I.E.E., Assistant Director of 
Electrical Engineering at the Admiralty, will deliver a lecture 
on “The Electrical Equipment of the Dock,’ which will be 
followed by a discussion. 7.30 p.m. 

Tue InstirvTion oF Mecnanicat EnGIngeERs.—Storey’s- 
gate, Westminster, 8.W.1. Informa Imeeting. ‘* Pulverised 
Fuel in Locomotive Furnaces,” introduced by Mr. J. Clubley 
Armstrong. 7 p.m. 


SATURDAY, APRIL 28ru. 
INsTITUTION OF AUTOMOBILE ENGINEERS.—Visit of the London 
Graduates to the Croydon Aerodrome. Assemble at the Aero- 
drome gates at 2.30 p.m. 
Tue Institution of MunicipaL anp County ENGINEERS.— 
West Midland District meeting at Stafford. 


MONDAY, APRIL 307TH 


Royal. Society or Arts,—John-street, Adelphi, London, 
W.C. 2. Dr. Mann Lecture, “‘ Applied Architectural Acoustics,” 
Lecture ITI., by Mr. A. G. Huntley. 8 p.m. 


TUESDAY, MAY Isr. 
DigsEt Enoine Users Association —19, Cadogan gardens 
London, 8.W.3. ‘Some Considerations regardi the Peak 
Load Problem and High-powered Peak Load Diesel Engines,” 
by Mr. M. Gercke. 


INSTITUTION OF AUTOMOBILE ENGINEERS.—Meeting of the 
Luton Graduates at the Royal Hotel, Mill-street, Luton. 
“* Modern Methods of Engineering Inspection,’ by Mr. G. D. 
Ricketts. 7.30 p.m. 


WEDNESDAY, MAY 2np. 
Royat Society or Arts.—John-street, Adelphi, London, 


Tue InstiTuTION oF ELectRicAL ENGINEERS.—Savoy-place 
Victoria Embankment, London, W.C. 2. Wireless Section meet. 
ing. An informal discussion will take place on “ Screened Grid 
Valves.”’ The subject will be introduced by Mr. M. G. Serogyie. 
6 p.m. 


THURSDAY, MAY 3rp. 

Inon anv Steet Instirutre.—Connaught Rooms, Great 
Queen-street, London, W.C.2. Annualdinner. 7 for 7.30 p.n 

Tue Instirution or Evectricat Encrneers.—In the Lectur 
Theatre of the Institution, Savoy-place, Victoria Embankment, 
W.C. 2. Ordinary meeting. “ Practice and Progress in Com. 
bustion“of Coal as Applied to Steam Generation,”’ by Mr. F. H. 
Rosencrants. g 6 p.m. 


THURSDAY AND FRIDAY, MAY 3p anp 4ru. 


Iron anv Street Instrrvute.—At the house of the Institution 
of Civil Engineers, Great George-street, London, 8.W. 1. Annual! 
meeting. or Programme see page 375. 


FRIDAY, MAY 4ru. 

Juntor Lystrrution or Enctneers.—39, Victoria-stree:. 
Westminster, S.W.1. “The Application of Electricity 1 
Domestic Purposes,’ by Mr. F. C. Dain. 7.30 p.m. 

Royat Iystrrution or Great Briraiww.—21, Albemark 
street, Piccadilly, London, W.1. Discourse, “Credit and 
Currency,” by the Right Hon. Reginald McKenna. 9 p.m. 


SATURDAY, MAY 5rn. 


Tue Instrrution or Municreat AaNnp County ENGINEERS 
North-Eastern District meeting at Thornaby-on-Tees. 


TUESDAY, MAY 8ru. 

Tue InstrirvutTe or Metats.—The Institution of Mechanica! 
Engineers, Storey’s-gate, Westminster, 8.W. 1 Eighteent), 
annual May lecture, “The Chemical Properties of Crystals, 
by Professor Cecil H. Desch. 8 p.m. 


THURSDAY, MAY lors. 

INSTITUTION OF AUTOMOBILE ENGINEERS.-—Meeting of th. 
Derby Graduates at the Cavendish Café, Cornmarket, Derby. 
“ Free Wheel Devices,’ by Mr. C. Mercy. 7.30 p.m. 

Roya AERONAUTICAL Socirety.—At the House of the Roya! 
Society of Arts, John-street, Adelphi, W.C.2. ‘ Design and 
Construction of Modern Rigid Airships,’ by Mr. B. N. Wallis. 
6.30 p.m. 


FRIDAY, MAY lita. 

Junior InstiruTion or ENcinerers.—39, Victoria-street 
Westminster, 5.W. 1. “ Notes on the Drying of Industria! 
Products,’ by Mr. A. T. Henly. 7.30 p.m. 

Tue Royat Institution or Great Brita. —2}, Albemark 
street, Piccadilly, W. }. Discourse, “ Life's Unsuspected 
Partnerships,” by Miss Doris L. MacKinnon. 9% p.m 


SATURDAY, MAY l2ru. 
INSTITUTION OF MUNICIPAL AND County ENGINEERS. 
South-Western District meeting at Totnes. 


TUESDAY, MAY 15rx. 


ENGINEERING GoLrine Soctety.—The course of the Tand- 
ridge Golf Club near Oxted. Spring meeting. 10 a.m, 


WEDNESDAY, MAY léru. 

Overueap Lives AssoctatTion.—The Institution of Electrical 
Engineers. Mr. D. C. Redfern, Engineer, Lothians Electric 
Power Company, will open a discussion on “ Standard Over- 
head Lines: Their Advantages and Number of Different 
Standards Required.” 5.30 p.m. 

Royat Metat Trapes Pension anp BENEVOLENT Society. 
—Second annual golf competition at Sundridge Park Golf Club, 
Bromley, Kent. 








CONTRACTS. 


Tue Generat Evectric Company, Ltd., of Magnet House, 
Kingsway, W.C. 2, has received an order from the Manchester 
Corporation Tramways for thirty 50 H.P. tramcar motors. The 
same company has also received from the London United Tram 
ways an order for 102 light-weight tramcar motors each of 
50 H.P. 


Josern Kaye anv Sons, Ltd., Lock Works, Leeds, and 93. 
High Holborn, London, W.C. 1, have recently received a repeat 
order for 800 of their patented locks from the London and North- 
Eastern Railway. They also have in hand important orders 
for the Metropolitan Electric Supply Company, as well as the 
Yorkshire Electric Power Company. 


MERRYWEATHER AND Sons, Ltd., of Greenwich, have received 
an order from the Municipality of Rangoon for a twin-screw 
fire and salvage boat. The vessel will be 75ft. in length, and 
be fitted with two 200 B.H.P. internal-combustion engines, 
which are to propel it at a speed of about 10} knots, and will 
also operate two turbine type fire and salvage pumps, each having 
a capacity for delivering 1250 gallons per minute for fire duty 
and 2000 gallons per minute for salvage duty. 


Stewarts anp Lioyps, Ltd., of 41, Oswald-street, Glasgow, 
has received an order for a new main 42in. bore and 5} miles 
long for the Liverpool Corporation Waterworks. The main 
will be composed of steel tubes jin. thick and 25ft. long, with 
spigot and socket joints for lead and yarn. Internal protection 
is to be afforded by a lining of special bituminous composition 
applied centrifugally in accordance with Messrs. Stewarts an | 
Lloyds’ patent. 








ENGINEERING GOLFING Society.—The spring meeting of the 
Engineering Golfing Society will be held at epibiten Tuesday, 
May 15th, by the courtesy of the Tandridge Golf Club. The follow- 
ing is the programme for the day :—In the morning there will be 
an 18-holes stroke competition for the “‘ President's Challenge 
Cup,” presented by Sir Alexander Kennedy, for members in the 
first division, with handicaps of 10 and under; and for the 
“* Wilson Challenge Cup,” presented by Mr. R. P. Wilson, for 
members in the second division, with handicaps of 11 and over. 
A memento and a second prize wil! be given in each division. 
There will also be prizes for the best scratch scoree in each division 
presented by the captain, Mr. H.G. Hale. In the afternoon the 
“Timmis Challenge Cups,”’ presented by Mr. E. W. Timmis, 
will be competed for in an 18-hole round four-ball foursomes 
match psy against bogey. There will be mementoes and second 

rizes for this competition. The entries close first post on Thurs- 
ay, May 18th. Further information may be obtained from 





W.C. 2. Ordinary meeting. ‘‘ Standardisation in Apparatus 





for Science Teaching,” by Mr. William Taylor. 8 p.m. 





Mr. H. P. Allison, honorary secretary and treasurer, 19, South- 
ampton Buildings, Chancery-lane, London, W.C. 2a 
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